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THE WEEK IN IRON CIRCLES. 





Quietness and demoralization are prominent features 
of the iron market. The financial disturbances in 
London and New York have produced their natural effect in iron, as 
well as other circles, and for the time being there is almost a total 
lack of confidence on the part of consumers. Many large contracts 
for raw material, which were under contemplation late in October, 
have been either dropped or postponed, the result being a flat pig 
iron market, with sales nearly restricted to car loads. A few large 
buyers, however, have seized the opportunity to pick up job lots, and 
ia certain cases to make running contracts. These, however, are the 
exception, most consumers preferring to take chances and wait till 
first of year to cover balance of season’s needs. Many leading fur- 
naces North and South have practically withdrawn from the market, 
being unwilling to sell at figures made by some of the smaller com- 
panies pressed for money. These latter have succeeded in breaking 
the markets assisted by the financial flurry, but the result has not 
been to force prominent standard brands to same level; instead a 
large number have decided to hold their unsold output indefinitely 
rather than sacrifice. The outlook is one of uncertainty, and seems 
likely to remain obscure until the monetary situation is on a more 
easy basis. ‘The heavy consumption is likely, however, to prove a 
steadying influence. By common consent, at all the Central Western 
points, there has been practically no effort at business in crude iron 
the week past. Furnaces and their representatives have felt that no 
good can come of efforts to make sales, on account of the widespread 
feeling of uncertainty and apprehension. Leading houses have 
called in their salesmen, and are only quoting in reply to direct en- 
quiries. Large buyers have in some cases expected that this emer- 
gency would develope unusual chances for buying, based on necessi- 
ty of furnaces to realize. They have, however, been disappointed. 
Values have been maintained with a firmness that is surprising to 
the trade generally. There are several reasons for this; one is that 
in most cases the furnaces have their order books filled for deliveries 
for weeks to come, and are not compelled to book further business 
until January or later. Another is that values are already ruling 
extremely low, scarcely above the cost of production on the average, 
both North and South. In connection with this fact the latest 
reports show that stocks are still decreasing, and that the rate of pro- 
duction is being cut down. Another point that has been emphasized 
in the recent troubles is that when values of securities and properties 
Supposed to be solid have shrunk alarmingly, pig iron has stood out 
as the only thing with intrinsic value sufficient to withstand all 
attacks. In the present temper of the market there will not be much 
effort by furnaces to sell until after turn of the year. Here and there 
a weak holder may be compelled to realize, but the total amount of 
iron thus situated is not thought to be large. The offerings in Cin- 
ciunati so far that have been under the market are on warrants which 
consumers usually expect to get at 50 cents under furnace price, as 
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weights. As to whether the general range of consumption will be 
materially cut down by the stock market panic, there is no means 
now of knowing. Views differ greatly. The current rate is enorm- 
ous, and sellers are taxed to their utmost to supply it, in the face 
of the car famine which has not improved in the least. In conso- 
nance with the general feeling of uncertainty some small orders were 
placed in Detroit the past week, but they were made as small as pos. 
sible, as no one could tell just what the outcome might be. Since 
the 21st, however, the feeling has been an improved one, and the 
prospect that labor troubles in the South may cause a suspension to 
a considerable extent in iron making in that section, will probably 
hasten buying for that class of metal. At full prices the Louisville 
market is quiet, buyers purchasing sparingly or holding off altogeth- 
er until the money market becomes more settled. There have been 
buyers for as much as 20,000 tons to run through the year, basis of 
$10.00 for grey forge. The offer was declined as the price was too 
low, and the furnaces are not willing to sell for less than $1050 
for grey forge, and for deliveries running through six months. 
There have been offers of grey forge for prompt shipment at $10 25. 
This is regarded as an inside quotation. For the past few weeks the 
most important feature of pig iron at Buffalo has been its remarka- 
ble dullness. The past week the situation in this respect seems to 
have intensified rather than otherwise. Both consumers and prc- 
ducers are desirous of seeing some change for the better, and a firmer 
tone to the market. The steel rail situation is devoid of special in- 
terest. Nodata are available as yet for the sales for delivery dur- 
ing the year 1891. 

The close of the season is not marked with any fea- 
tures that call for comment. While ore freights 
during the past week or two have been slightly higher, the volume 
of receipts has considerably fallen off, as was naturally expected. 
With next Monday comes the end of navigation, although some half 
dozen of the staunchest steel steamers will make another trip to com- 
plete contracts. In the absence of reliable figures from the head of 
the lakes, as to the shipments for the season, it is impossible to 
review the business for the year, but enough is known to enable the 
statement to be made that it was not satisfactory, on the whole, to 
the ore interests. The season started out with prices that were too 
high to be maintained, and a great many concessions had to be made’ 
to the consumers. Judging from the present temper of the ore men, 
it is safe to say that they intend, next year, to hold off with their~ 
sales, ask a fair price, and mine no more than they can readily dis- 
pose of at that price. 

The situation is extremely quiet, and nothing new is 
expected until after this week, when the result of the 
conference among the producers of pig material, already alluded to 
last week, is likely to show itself in some definite form. Although 
the report of the meeting, as printed in these columns, was absolutely 
correct, some of the interested persons have seen fit to deny the facts, 
while others, prompted by a desire to help along the movement, 
admit the facts in parts only. It is not with a viewto knocking 
down the coke price, say these furnacemen, that the meeting was 
held, but to bring about a better price for pig iron, for which purpose 
a general shut-down is to be inaugurated. On the other hand, it 
will matter very little to the consumers of pig iron for what particular 
reason the furnaces are going to blow out, as long as they do blow 
out. And the coke makers, who will find their markets circum- 
scribed, will care more to remove the cause of the shut-down, than 
to investigate the particular and scientific economic reasons that 
prompt the action. In the meantime, one and another of the furnaces 
have been going out, so quietly as to attract very little attention, and 
that process is being continued as fast as opportunity offers. Some 
of them think this a good time for making general repairs, while 
others are not at a loss for a good reason. The Youngstown furnace- 
men’s meeting has been adjourned subject to the call of the chair- 
man, and it is not at all unlikely that another meeting will be held 
sometime next week. 
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A REPLY AND A PROPOSITION. 

If the testimony upon which the Chattanooga Z7vadesman bases 
its support of the American scheme to iatroduce the English system 
of pig iron warrants is no stronger than that brought forward in 
its current issue, it would do well to retire for reinforcements. The 
sum and substance of its much boasted evidence is comprised in two 
letters from American blast furnacemen, and from two Englishmen. 
Even one of its American witnesses, “the manager of an important 
concern,” while saying that his company had consented to join in 
the movement,frankly admits: “ I do not myself believe it will be bene- 
ficial.’’ We will hold the Zvadesman’s “testimony” in reserve, and 
will make it a proposition. It has seen fit to charge that Zhe /ron 
Trade Review has ‘sought out every scrap of writing and every 
word spoken by producers and consumers in England,” in order to 
“ manufacture sentiment in America,” and has “studiously avoided 
giving its readers the fact that there are two sides to the question.” 
If we have “ quoted liberally from English journals,” it is only because 
of the mass of testimony against the scheme from the men who have 
tried it, and been disastrously affected by its speculative features, 
(which our Chattanooga contemporary still persists in minifying); 
but we deny that we have shown only one side of the question, and 
we direct attention to the fact that we have quoted very largely not 
only from the literature of the American warrant company itself, but 
also from the columns of its few but zealous supporters in Wall 
street andin the South. On the other hand, we direct attention to 
the fact that the Chattanooga 7vadesman has from the first “ studi- 
ously avoided”’ letting its readers know of the strong opposition to 
the scheme not only abroad, but at heme; that it has refrained 
from giving even extracts from the many letters written by some of 
the strongest iron concerns in England against it, and that it seeks 
to avoid discussion on the vital issue, viz.: the essentially specula- 
tive character of the scheme, as clearly shown by eminent authority, 
the New York Commercial Bulletin, from which we quoted last week. 
Now we are anxious that the readers of the 7vadesman should be 
enlightened in this matter, and we submit the following proposition: 
We will print without change from one to two pages of the best testi- 
mony our Chattanooga contemporary can furnish in favor of the war- 

rant system, if it will print without change in its own columns an 
equivalent amount of testimony, which we shall offer against the sys- 
tem. 





THE GREAT “CENTRAL WEST.” 
Here are a few figures from the census of 1890 worth study. 
The table embraces the States bordering upon the Great Lakes and 
speaks for itself: 























State. —-Population.— Increase -—— — 

1890. 1880. Number. Percentage. 
DG NONE icsincimtvssectschoeaninates 5,981,934 5,082,871 &g9 063 17.69 
Pennsylvania 4,282,891 965,683 22.55 
Illinois........... 3 077,871 740,665 24.06 
re 3,198,062 408,657 14.65 
TORRE ccenatssuitiesessipenasanude ,T&g 1,968,3>1 210,729 10.65 
ON NS EIRENE 2 089," 92 1,636,.37 452,855 27.66 
IIIS ons connecustenmnnarciin’ 1,683 697 1,315,497 36%, 200 27.99 
I eo cccnicensceaevaree 1,300,017 780,77 519,244 65.50 
i rccddnccstcoktebvseatcnsens 25 978,299 21,353,203 4,625,036 25.47 


* Within these eight great States is comprised 4o per cent. of the 
population of the Union; and, what is better, despite the great migra- 
tion to the West, South and Northwest, they hold identically the 
same relative position to the total population that they held ten years 
ago. The net increase during the decade has been equivalent to 
transplanting to this territory the equivalent in population ofa state 
nearly as large as Pennsylvania. But not alone in population do 
they lead all other groups of States; their industrial and commercial 
supremacy is beyond question. We invite attention to and study 
of these significant figures. 





THE SETTING HENS OF CANADIAN JOURNALISM. 

Our Canadian contemporaries will pardon the illustration, but 
there seems to be too much of the setting hen spirit on their part 
about those Sudbury nickel deposits. The deposits have been there 
from time immemorial. The Canadian prospectors and settlers have 
been there also. They had every chance in the world to secure and 
profit by them. It was left, however, for American capital to dis- 
cover their extent and value, and to purchase and develop them. 
No sooner does the great commercial value of the district appear 
(thanks to the shrewdness and enterprise of these same Americans) 
than some of the Canadian journals ruffle up their feathers, spread 
themselves over the nest which no longer belongs to them, and 
viciously peck at the American company in true old-hen style. One 
charges the Yankees with securing these valuable mines for a mere 
pittance. Another likens them to vultures. Another raises the cry 
that the Standard Oil Company has a fingerin the pie. Another 





calls it “the Ohio nickel octopus.’’ Another clamors for the imposi- 
tion of an export duty, and so on. 

The object of the export duty is to shut off the establishment of 
nickel refining works in Ohio, and force their erection in Canada. 
But even in this the setting hens of Canadian journalism are not 
agreed. So we have the doubly edifying spectacle of several leading 
papers flying at each other with wild and ungovernable fury. All of 
which is very amusing. 





PROTECTION DID IT. 

The six States bordering on the Great Chain of Lakes, viz., New York, 
Pennsylvania, Ohio, Illinois, Indiana and Michigan—produced iu the census 
year of 1890, 4,203,760 tons of steel, or 96 3 per cent. of the total steel produc- 
tion of the country. This aggregate is nearly 100,000 tons greater than the 
total steel production of Great Britain in 1889.—[Cleveland Iron Trade Review. 

Protection did it. The duty upon steel is much higher in the United 
States than in Canada—just enough higher to ensure the permanent establish- 
ment of the industry there. If Canada hopes to become a large producer of 
steel it can only be under similar circumstances.—[Canadian Manufacturer. 


Truly said. Without Protection they never would have reached 
their present commanding position. As President Harrison well 
said, ‘It is a condition, not a theory, that confronts us. 





Quoting in full the recent article in 7he /ron Trade Review on 
“* Hogging’ the Basic Steel Patents,’ the National Labor Tribune; 
of Pittsburgh, says: ‘‘ There can be no objection to inventors receiv- 
ing liberal reward for their ingenuity and labor, but there is very 
decided objection to ‘middle-men’ buying up and monopolizing 
new processes which they do not use in practice, but through which 
they tax the industries great fortunes every year. These monopolies 
‘toil not, neither do they spin,’ yet they have a sure thing on profits 
that in decency and honesty belong to the inventors and the indus- 
trial element.”” And the Baltimore Manufacturer's Record adds the 
significant remark that it ‘ believes that the South will soon be abso- 
lutely independent of the basic patents for steel making.”’ 





ONE of the things discovered by our recent iron and steel visitors 
from abroad is the fact that ‘ Mr. Carnegie is now the largest iron- 
master in the world.” The gentleman making the discovery states 
that Mr. Carnegie, at his works at Pittsburgh, produces over 8,o000- 
ooo tons of pig iron per annum, which is about nine-tenths of the 
total quantity annually produced in Scotland; and in his coke works 
in the same locality he produces some 15,000 tons of coke per day, 
which is not only a much larger quantity than is produced in the 
whole of Scotland, but is probably not much short of the quantity 
produced in the whole county of Durham, hitherto the most import- 
ant coal and coke producing field in the old world. 





Reprinting Zhe /ron Trade Review's recent article on iron-mak- 
ing in Marquette, the Mining Jo“rnal says: ‘‘ Mr. Parker’s paper has 
evidently impressed Zhe /ron Trade Review, and that valuable pub- 
lication very kindly gives the use of its columns to assisting in 
spreading abroad the facts collected and placed in such convincing 
form by him. The showing in favor of Marquette asa point fora 
coke iron industry is too striking not to attract the attention of iron 
men, and excite inquiry which will be certain to ultimately lead to 
one of the results that the business men of the city had in view when 
they entered on the movement to urge the advantages of the place 
for a diversity of manufacturing on the attention of the public.” 





Tuis is the way it appears through the glass of our lively con- 
temporary, the Marine Review: ‘“ The Tron Trade Review and Mr. 
T. D. Ledyard, who owns iron ore property in Ontario, Canada, have 
been engaged in a controversy, for some time past, over a statement 
from Mr. Ledyard to the effect that good Bessemer ores from Canada 
can be laid down in Cleveland for $3.90 a ton. On the docks of one 
of the river furnaces in Cleveland, there is a quantity of Ontario ore 
that has lain there for years. All attempts at roasting the sulphur 
out of it have failed. This is the ore which Mr. Ledyard refers to as 
good Bessemer ore, and there is no room for controversy.” 





AN esteemed Duluth contemporary, advocating the introduction 
of electricity for street car propulsion, heads a vigorous article on 
the subject as follows: ‘‘ Push the Electric Car.” Well, if the sys 
tem to be introduced into Duluth is no better than that in vogue in 
some other cities, pushing will be a refreshing and agreeable step 
toward rapid transit. 





Our sincere congratulations are hereby tendered to the Chicago 





Journal of Commerce upon its recent change of form. 
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RECOLLECTIONS OF AN OLD-TIME NAILER. 





“Oh! wow, dod blast the nail,” and he sticks his finger in his mouth, fires 
the hammer on the ground and executes an Indian green corn dance. 

“Why does he say and dothis? Oh, he just missed the nail and hit his 
finger nail. That’s all. At last he picks up the hammer and gives the nail a 
blow that twists it into a shapeless mass of iron or steel, and does not heed 
the fact, that he has destroyed the usefulness of one of the oldest manufactured 
articles known to the handicraft arts, the making of the original nail, prob- 
ably dating as far back as the art of working metals. 

As long ago as 1606, a patent was granted for the cutting of nail rods. 
About 1810, a machine was perfected, after an outlay of more than $J,000,000 
in an effort to get a satisfactory machine, which would cut about roo nails a 
minute. Since that date improvements have been made on the nail cutting 
machine, until now the self-feeder has forced the hand feed machine out of 
the factories, and one boy can do the work of four men, as far as the feeding 
of machines is concerned. In other words one boy can attend to the feeding 
or placing the plates iu the self-feeders, where formerly each machine had to 
be attended to by a nail feeder, or man to keep the plates turning and advanc- 
ing them as the machine was fed. Formerly a visit to a nail factory revealed 
a long row of men sitting on stools, with bended backs, and every click of the 
machine, meant that the feeder must turn the plates over, and the dexterity of 
the feeder depended greatly on the swiftness with which he could turn the 
handle attachment to the grip which held the plate from which the nails were 
cut. American genius has done away with the long lines of men, the bending 
backs, and the necessity of the nail feeders’ dexterity. The self-feeder does 
all that is necessary. It reduces the demand for labor, but it cheapens the 
cost of production. 

The writer had an interesting talk with a well-known, skilled nailer, who 
is employed in the Valley mill, regarding the nail industry in this valley. For 
the information of those not conversant with the terms, a nailer is one who 
grinds the knives and tends to the keeping of the machines in repair, while a 
nail feeder is one whose duties only require him to feed the nail plates to the 
machine. The old nailer said: “ The first nail factory west of the Alleghenies 
was erected at New Castle, Pa., during the forties. From that plant emanated 
the old Brown-Bonnell factory in this city. The largest nail factory iu the 
United States is situated at Wheeling. It is owned by the Riverside Iron Co., 
and contains 226 cut nail machines. The Mahoning Valley Iron Co. here have 
51 self-feeding nail machines in their factory. There are altogether 3 500 cut 
nail machines in operation west of the Allegheny mountains. From 1877 to 
1883 the number of machines increased from 2,100 to 3,200. 

“ The history of the manufacture of steel cut nails dates back to 1885, and 
the recital of it would make a long story. Along the Ohio river from Steuben- 
ville, O., to Wheeling, West Va, there are 1.500 nail machines, and more nails 
are manufactured in the territory between these two cities than in any place 
in the United States. The rivalry and competition among the factories along 
the river grew so strong that the price of iron nails, despite the reduction of 
the price of labor and the increase in the ability to manufacture, that the busi- 
ness grew unprofitable. Firms were forced to use the cheapest grade of iron, 
and in so doing produced a nail which would sliver and split, and was of no 
value for building purposes. Each firm kept on the lookout for some way, by 
which they might improve the nail and manufacture the same so as to put it 
on the market in competition with their rivals, In 1885 the Riverside Iron 
Co., after many experiments, hit upon the plan of manufacturing the steel 
nail, and at once commenced to place nails made of steel upon the market. 
They at once sprang into favor, and at last their superiority made the demand 
for them so great that other firms followed in the footsteps of the Riverside 
Co. The factory at Bellaire was the second to manufacture steel nails; then 

the Junction mill at Mingo, Ohio. Ochers followed in rapid succession until, 
at the present day, there are no iron nails made west of the Alleghenies. And 
the Western steel nail is fast forcing the iron nail out ofthe Eastern markets. 
The Mahoning Valley Iron Co. is the only firm in these valleys that is manu- 
facturing the pure steel nail. 

“Regarding the wages paid for making steel nails, there is hardly any 
way to make fair comparisons. Before 1885 the average daily wages fora 
nailer was $10; at present the wages will probably average f4aday. From 
i365 to 1869 nails sold for $9 a keg. Puddlers were then getting f9 25 for 
puddling iron. In 1885 the price of nails had dropped to $2.25 a keg, and at 
present cut steel nails can be purchased for $1 90a keg. When nails sold for 
¥9 a keg, the nailers worked under the 30c card. In 1885, when the steel nail 
was introduced, the 21c card went into effect. It was during 1885-86 that the 
great nailers’ strike was on. What was the reason for and outcome of that 
Strike? Well, there are things we had better not dwell upon. The nailers are 
now working under a 14c card. Steel nails are usually made from the soft 
steel slabs. The slabs are originally 16 inches long by 2}2 inches thick, and 
are rolled to the necessary thickness and length and cut in strips to make the 
necessary ‘penny’ of nail required. The average daily output of a machine is 
about 13 kegs of 8-penny nails. Nails run from 2-penny to the 7-inch tpike, 

r70-penny. Last year there were manufactured in the United States 5,000,- 
ooo kegs of nails. Two-thirds of this amount were cut nails, and the balance 
was made up of iron and wire nails. 

“ Regarding the relative merits of the cut and wire nail, we compare them 

n their holding power. Tests have been made by government officials, at 
which tests representatives of the cut and wire nail mills were present with 
the best samples of their manufacture. It was demonstrated at that test that 
‘he cut nail has three times the holding power of the wire nail. The wire nail 
is the easiest to drive but it is the easiest to pull out, and instances have 
occurred, where laths have been fastened on the ceiling with wire nails, and 

when the wood has dried out, the whole ceiling has fallen. In only one 
apacity can the wire nail claim a superiority over the cut nail. In box fac- 
‘orles where they haye nail driving machines, it is necessary to have a uni- 





form head on the nail so that the nail may pass through the opening from the 
hopper, under the hammer. It is impossible to get a uniform head on a cut 
nail, on account of the roughness of the ends of the steel nail plate. 

“The dangers of the business lie chiefly in the dust from the grindstones 
settling on the lungs, and producing what is termed ‘nailer’s consumption.’ 
But every trade has its drawbacks, and men take chances to earn a living.”— 
[Youngstown, (O.) Telegram. 





POSSIBLE SAVINGS IN THE COAL ACCOUNT. 





Very careful and long continued investigations into railroad accounts 
have shown to the officials of at least one railway system that the most im- 
portant single item of saving that remains is to be found in the coal bill. This 
system is accordingly going very thoroughly into all the elements connected 
with the use of coal upon its locomotives. The investigation of this item up 
to date has led to the conclusion that the economies in coal using can be 
attained in three different ways. First, by getting better water; next, by 
instructing the enginemen in the art of firing, and third, in obtaining the best 
possible construction of fire-boxes and boilers. A number of other roads 
have also been working on the three lines indicated. 

As to the water supply, it is apparently a question of the future as to 
whether the situation can be remedied either by looking after the original 
sources of supply, or, in case improvement cannot be attained there, by puri- 
fying the water, cither before putting it into the tender, or as it is entering 
the boiler. Much can be done by examining the natural supply, and arrang- 
ing for replacing that supply when found bad, but in many cases only a litile 
can be done in this way. In such cases it becomes necessary to take up the 
question of purification. Boiler compounds cannot be said, as a general 
thing, to be in good repute. The purification of water in tanks before taking 
it into the tender seems to be generally coaceded to be the proper method of 
handling this difficulty, but the enormous expenses of the necessary plant 
form a serious and very effective obstacle in the way of adopting this method. 
Several methods of purifying the water after it leaves the tender and before it 
enters the main body of water in the boiler have been tried with varying de- 
grees of success. We may say in general of this class of devices that there 
seems to be almost as much difficulty in keeping the purifying apparatus free 
from sediment and scale as there was originally in keeping the boiler clean. 
So, as we have said, the water problem still awaits solution. 

As to the second line of reform for securing lower coal bills—that is, in 
the better drill and instruction of enginemen in regard to the economical 
handling of coal in firing—this has been followed up very successfully by a 
number of roads, and is not only producing excellent results, but promises 
well for the future, as the elements of combustion become better known. 

The third possible source of saving, viz: improved construction of fire- 
boxes and boilers, has for years been carefully studied. There has beena 
great deal of progress made in this direction, but it has not been auniform 
progress. Fire-box construction has been a hobby with many good mechanics, 
and also with many mechanics of an indifferent order. According!y, on more 
than one road, has a progressive step been taken towards better construction, 
only to be abandoned. 

It is generally conceded that a deflector in the flame-way, either in the 
shape of a brick arch or water table, is necessary to produce the best results in 
combustion. The relative merits of the brick arch and the water table are 
still under discussion, but experiments now being made will, we trust, throw 
conclusive light on this question. 

Another concession generally made is that provision should be made fora 
plentiful supply of air through and above the grate, although such provision 
is not by any means generally found inpractice. Careful investigators assert 
that this air supply should equal 4o per cent. of the grate area, and that the 
openings above the grates should equal from 1-6o0th to 1-50th of the grate area 
in engines fitted with brick arches or water tables, and one-third of that 
amount in engines with plain fire boxes. Past practice in grate design has 
resulted in choking up the grate so that,in order that sufficient air might 
enter, a draught too strong to produce economical results has been necessitated. 
This error should be rectified, and can be easily, due regard being had, of 
course, to the strength of the grates and their ability to retain the fire. Light 
fires are considered better than heavy fires, but it is urged by careful experi- 
menters that it is better when using light coal to use a softer blast anda 
heavier fire than to attempt toclose up the grates.—[Railway Master Mechanic. 





Another Nickel Steel Victory 

Commander F. M. Barber, United States Navy, recently received the fol- 
lowing cable dispatch concerning the latest trial of armorin Europe: ‘ The 
Russian navy made a comparative test of three plates, at Ochta, the 11th of 
this month. The plates were ro inches thick. One was of plain steel, made by 
Schneider & Co, of Le Creusot, France; the second was a compound plate 
made by Brown & Co., of Sheffield, Eng, and the third was a steel plate made 
by Vickers, of Sheffield. Each plate received five 6-inch Holtzer chrome steel 
projectiles, weighing 99 pounds each. The first two were fired with a striking 
velocity of 1,900-foot seconds, and the three others with 2 190-foot seconds, 
The Schneider plate arrested all the projectiles, and broke threeof them. The 
penetrations were 22 and 27cm. In the Brown plate the first two penetrated 
34 cm., the three others traversed the plate and backing, and fell 750 m. 1n the 
rear. In the Vickers plate the penetrations were 53 cm. The Brown plate 
showed large cracks; the two steel plates had only fine cracks. The trial 
showed once more the absolute inferiority of the compound plate, and the 
superiority of the Schneider plate, a superiority which would have been greater 
if the plate fired at at Ochta, and delivered by the Le Creusot works, a year ago 
had been of the same fabrication as the nickel steel plate tried at Annapolis, 
embodying the latest improvements in the Schneider plates,” 
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THE FINANCIAL SITUATION FROM A CONSERVATIVE STANDPOINT. 





The wide currency which the press has given to the late monetary dis- 
turbances at New York has brought out a number of inquiries from country 
bankers and others as to the true condition of the metropolitan institutions. 
It is our pleasure to assure our friends that there are no elements in the finan- 
cial situation at present upon which to ground fears for any larger and more 
deep searching disasters than those which have already taken place. For the 
restoration of confidence we are wholly indebted to the promptness, foresight 
and patriotic attitude of the bankers of New York City, and we compliment 
them on the unflinching courage which they displayed, in the midst of a crisis 
that seemed for a moment to threaten even the most firmly grounded banking 
and commercial credit in the land. By unanimous action they established the 
means for meeting every demand of the mercantile community, and forbare 
to lay any unnecessaay pressure upon their creditors in a direful emergency. 
It was a trying test, and nobly did the bankers meet it. 

Oar friends; undoubtedly understand the causes which brought about the 
disturbance in the stock market. The decline in securities was a sympathetic 
movement based upon the fall in prices on the London market. It is known 
that prominent English houses have imperilled their solvency by placing 
enormous loans in Argentine, and in order to protect disaster to their credit, 
began to flood the market with their holdings of American stocks. The situ- 
ation in London was immediately repeated here. Rumors, involving the 
soundness of banking houses against which there could be no reasonable sus- 
picion, added to the abnormal caution of lenders to the detriment of security 
holders who were compelled to realize. Two or three of the smaller banks in 
New York, which had exceeded the limit of prudence and abused their natural 
privileges in making loans to stock brokers, found themselves in a position 
where it was no longer sa‘e to hold coliateral of constantly and rapidly dimin- 
ishing value; so that, when the demand for loans had reached proportions 
commensurate with the growing feeling of distrust, they were no longer able 
to draw upon assets which the declining and panicky market had put beyond 
the influence of liquidation. 

The reader will draw from the premises that the conditions which caused 
the disturbances in the financial world could affect only such brokerage 
houses which had impoverished their resources, while the vast body of our 
influential banking institutions, who have in their keeping the credit and 
solidity of the commercial world, were left undisturbed. It is true, that all 
the streams which contributed to this strong flood of liquidation are not on 
the surface, and an avalysis of the situation would not be complete without 
consideration of the reserve forces of the associated banks of New York. 
Heavy shipments to the West and South, the diminished resources of the 
Treasury, and other factors common to our monetary movements, were a part 
of the situation, and added to the characteristics which it manifested. Depos- 
its have a’so slightly fallen, not through distrust of the business operations 
of the banks, but because ready funds were made immediately available for 
small mercantile extensions and building operations. 

Although these considerations have influenced one or more of the minor 
banks to timidiy call in their loans, and refuse to extend further favors, the 
operations of the banks, on the whole, have not been interrupted to any seri- 
ous extent, and reputable merchants have not failed to get all the accommo- 
dation they needed. Iu the very height of the excitement, when it did not 
need a conservative spirit to suggest restrictive measures in the matter of dis- 
counts, the regular customers were served at rates which hardly gave an ink- 
ling into the abaormal state of the money market—6 to 8 per cent.; and the 
statemeats, waich, unfortuaately, have received some credence outside of 
well-informed circles, that there was a final movement among the banks to 
contract their loaning functions, or suspend operations in that line entirely, 
came from irresponsible sources of a bearish nature. 

Experienced economists who have carefully observed the financial move- 
ments of the last few weeks feel convinced that the great panics of history can 
be no longer repeated. They derive this assurance primarily from the action 
of the clearing house, which has shown itself to be a most potent agent against 
the miscarriage of credit, and the dissipation of confidence. By depositing 
securities of unquestionable intrinsic value, which has been temporarily effaced 
by the fluctuation of the stock market, any bank connected with the associa- 
tion can get a loan in clearing-house certificates up to 75 per cent. of the par 

value of the collateral which it pledges. The success of this action was felt 
immediately in the return of a better tone inthe loan market. Against the 
combined resources of the metropolitan banks the agencies of panic found 
themselves utterly powerless. Not only did the one or two temporarily em- 
barrassed banks avail themselves of the inexhaustible resources thus held out 
to them, but other institutions, which had reached the limit of their legal right 
to loan, were thereby enabled to amplify their favors to the mercantile com- 
munity. The ability to do this in such a time of monetary stringency changed 
the situation at once. The stock market began to recover because values had 
found a perfect protector in the loans of the clearing-house, and the money 
market relaxed because the resources of the banks were to be replenished 
from a permanent supply of funds. Subsequently, the clearing-house passed 
a resolution toissue certificates to all members, so that the impairment of the 
joaning facilities is now absolutely out of the question.—[American Banker. 





Percentage of Phosphorus Required in the Basic Bessemer Process 

“H. M. H.” writes the Engineering and Mining Journal: “Many of us 
have doubted whether the basic Bessemer process was likely to be used 
extensively in this country, because few important ore beds contain enough 
phosphorus to yield a pig iron sufficiently phosphoric for this process. In 
the acid Bessemer process, the necessary heat is supplied by the oxidation of 
the silicon of the pigiron. It is not expedient in the basic Bessemer process 
to use a pig iron containing much silicon, and the heat needed must come 
from the oxidation of phosphorus and manganese—perhaps supplemented by 








iron. Hence a highly phosphoric pig is deemed essential for the basic Besse- 
mer process. But we find that, in the acid Bessemer process, thanks to our 
very rapid running, to the consequently very short intervals between blows, 
and to the small loss of heat by radiation from the converter during those 
brief intervals, the pig iron need contain only about one-third as much silicon 
as is needed in European acid Bessemer practice. Under favorable conditions 
we blow iron with only 0.70 per cent. of silicon. Now, I want to point out that 
the very same cause, short intervals between heats due to rapid running, which 
has led to our using, in the acid Bessemer process, pig iron with only one-third 
as much silicon as is needed in Europe, may in the future lead to our using, in 
the basic Bessemer process, pig iron with only one-half or even one-third as 
much phosphorus as is needed in Europe; and that, hence, the particular reason 
for doubting whether we can use the basic Bessemer process extensively in 
this country, loses its force, for we have plenty of ore beds which will yield a 
pig iron containing 1 per cent. of phosphorus.” 





Growth of the Structural lron Trade. 

The impression has been created by the rapid increase in the number of 
large fire-proof buildings in our leading cities that the consumption of iron 
and steel beams must have developed at a tremendous rate. So far as we can 
learn that is not the case, the production being at the rate of about 100,000 
tons per annum, while it was 90,000 tons two years since. As compared with 
the consumption of barb wire, tin plate or nails, this quantity is very moderate 
indeed. It sinks into insignificance beside the demand for rails or pig iron for 
foundry purposes. It has been urged that the consumption of beams would 
increase enormously were the price lower. In Germany, where the demand is 
far more widespread, the beam manufacturers have adopted a simple method 
of introducing their wares. The village builders have been accustomed to 
follow certain rules based on experience for determining the dimensions of 
the timber used for certain spans. The rolling mills got out books giving the 
exact equivalents in strength of the different sizes of sticks of timber so used, 
with the price of the steel beam, delivered. Thus the small builder is placed 
in the position to tell ata glance whether it is cheaper for him to supplant 
wood with steel. It is reported that the consumption for small buildings has 
grown in an extraordinary degree. Still, we question whether such a result 
could be reached in this country, because'the relative cost of timber and steel 
is quite different. How it will be upon completion of the increased capacity 
for manufacturing beams now being provided is another question. The trade 
looks forward to a lowering in prices when the additions to plant are com- 
pleted.—[Metal Worker. 





Results ot the Natural Gas Deals. 

Pittsburgh letter to the Philadelphia Record: Those who invested their 
money in natural gas stock, and who see what they paid $50 and more per 
share for going begging for less than one-half that sum are less cheerful, but 
they are not making much noise. The fact is, that if all the plants of the nat- 
ural gas companies should be declared worthless to-morrow, comparatively 
few holders would lose much money actually invested. For the past three 
years the natural gas business of Pittsburgh has been controlled by two con- 
cerns—the Philadelphia Co., with a capital stock of $7,500,000, and the People’s 
Natural Gas Co., with a capital stock of $1,000,000. Thirteen other companies 
have been organized and begun business since the introduction of natural 
gas, but with the exception of two that have failed because of mismanage 
ment, all have been absorbed by the Philadelphia and People’s Cos., and the 
gross apparent capitalization of these corporations is over $17,000,000. All 
intelligent Pittsburghers know that this great capital represents $6,000 000 of 
cash actually invested, and that the balance is water. Yet for at least five 
years dividends ranging from 6 to 12 per cent. per annum have been paid on 
the total capitalization. 





Enlargement of Canadian Canals. 

The Dominion Government in pursuance of their policy with regard to 
the enlargement and deepening of the St. Lawrence canal system to a 14-ft. 
draft have called for tenders, to be received up to 3d December, for the con- 
struction of a lift lock, weirs, etc., at Morrisburg, and the deepening and 
enlargment of the Rapide Plat Canal. The work will be divided into three 
sections, each about a mile in length, and will involve the expenditure of 
upwards of a million dollars. A map of the locality, together with plans and 
specifications of the respective works, can be seen on and after the r9th instant 
at the office of the Secretary of the Railway and Canals Department, Ottawa, 





A Peculiar Eftect of Hammer Vibration. 

A somewhat singular circumstance recently occurred at Chatham (Eng.) 
dock yard, in connection with the large clock at that establishment, by the 
time of which the duties are carried on throughout the whole of the depart- 
ments. For some time past the clock has been going in an irregular and 
erratic manner, occasioned, it is now ascertained, by the proximity of the iron 
vessels which are under construction, the perpetual hammering, and conse- 
quent vibration, so interfering with the works of the clock that it has been 
decided to remove the clock tower to another part of the dock yard.—[Engi- 
neering. 





The Pennsylvania Ship Canal. 

The commissson appointed by Governor Beaver to examine into the feasi- 
bility of a ship canal between Lake Erie and the Ohio River, met in Pittsburgh, 
Pa, November 12. The report of the engineers showed that such a canal 
is feasible. The route surveyed is 125 mileslong. Several routes have beet 
surveyed, and the one selected is not a difficult one. The total lockage re 
quired is only 730 feet, to be overcome by 39 locks. The estimated cost is 
$23,000,000 for a canal having twelve feet of water, to accommodate the largest 
steamers which ply on the lakes. 
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AMONG THE IRON MINES. 


S eReanen 


Lake Superior Mining Notes :— 


MARQUETTE RANGE. 

At the Elba mine they have crosscutted the ore formation, and in a winze 
being sunk have found ore of good quality. Above this the ore has been con- 
siderably mixed owing to the fact that they were too near surface, the drift 
having mixed with it. They will employ a diamond drill to cut through the 
formation on the footwall side, it being thought that there is a possibility of a 
deposit of merchantable ore being found in that direction. Those interested 
think the Elba will develop into a good property as soon as they get fairly 
into the deposit.—[Iron Ore. 

MENOMINEE RANGE. 

The Mansfield will close the shipping season with an output of 18,000 tons, 
which is a most excellent record for so young a property during the first year 
of its existence. It is altogether likely that the Mansfield will ship several 
thousand tons by rail during the coming Winter. The Florence also shipped 
18,000 tons of ore during its first year (1880).—[Florence Mining News. 

The interest in the Appleton exploration continues to increase and there 
now seems no doubt of the value of the property and the existence of a future 
mine.—[Norway Current. 

At the Commonwealth, the hoisting at the Davidson Pit has been sus- 
pended for the season and sinking and other opening work for next year’s 
shipments have begun. This pit sent out for 1890, 44,000 tons of ore, and were 
it deemed best, this output could bave easily been increased to 50,000 tons.— 
[Florence Mining News. . 

The Mansfield mine will round up this season with an output of between 
18,000 and 20,000 tons, which is considerably short of the estimate made early 
in the year, but everything considered, is much better than expected. The 
ore from the first level has been removed on the length about 4oo feet and the 
level timbered, the Norrie system being employed, which is unquestionably 
the most effective method known. The second level is the point of mining at 
present, the exploitation being followed with timbering as above; there yet 
remains a large block of ore in the second level, which will be removed to the 
extent, or even more, than the work in the first level. The vein here has the 
same characteristics as above with the one exception of having increased in 
width about four feet, giving evidence that the vein will continue to widen to 
the extent of its depth. There is still an abundance of water to contend with, 
but it is well handled, and occasions no inconvenience. The main shaft is 150 
feet deep from which the two levels mentioned are operated ; during the Win- 
ter the shaft will be given an additional depth to accommodate three levels, 
and it is expected by the opening of navigation another year mining can be 
carried on from three levels. With a double skip road and the best of machin- 
ery, and better still, good management, the mine will make a record in ’g1 
that will be a general surprise. Mining will be continued throughout the 
Winter without abatement, and 20,000 tons of ore placed in stock, if possible. 
Dock room and trestles are now being constructed for that purpose. The 
character of the ore holds up to a Bessemer, the percentage of phosphorus 
lessening if anything.—[Diamond Drill. 

At the Chapin, “D” shaft is down 60 feet below the fifth level, and a very 
short time will finish it to the sixth. Connection has been made between“ Cr” 
and ‘‘Dr” at the seventh level and the connections between “C” and“ Cr” and 
between “B” and “C” will be made within a few weeks. While most of this 
work is being done in the ore, and the daily product is thus being added to, it 
is only development for the next and succeeding years. The buildings forthe 
new pumping and hoisting machinery at “ D” are nearing completion.—[Nor- 
way Current. 


GOGEBIC RANGE. 


The Anvil has closed its shipments to the docks for the season, and dur- 
ing the Winter months a great deal of development work will be done. Shafts 
will be sunk to a greater depth, and new levels opened up. The shipments 
from the Anvil this season amount to about 42,000 tons—[Florence Mining 
News. 

At the Minnewawa the miners are engaged in drifting at a depth of 400 
feet. To the west the drift is running in a fine quality of ore, and there are 
indications of a large lens in that direction. The sinking of No. 2 shaft will 
be commenced in a short time. The managers have strong expectations that 
the Minnewawa will develop into a good shipping property before spring.— 
[Florence Mining News. 

Seetion 25 mine shipped its last load of ore to the Ashland dock on Mon- 
day last. This mine, which is one of the young ones, stands at the top of all 
shippers west of the Montreal river, and has placed to her credit over 125,000 
tons. This property is in excellent condition, and will next season excel the 
shipments of the present season. Large stockpiles will be made this Winter, 
which will make shipments lively in the Spring.—[Florence Mining News. 

Matters connected with the Germania mine are at present looking more 
encouraging than at any time in the history of the property. Three shafts are 
being sunk to new levels, and all of these are going down in a fine quality of 
ore, while other developments to the west show the existence of large depos- 
its. From every indication the Germania will soon become one of the big 
mines on the range.—[Florence Mining News. 

The crosscut in the Daylight mine is now into 35 feet of as clean and 
pretty ore as can be found on the range.—[Miner. 

A Hurley correspondent of the Ashland Press writes as follows concern- 
ing some of the mining properties in that region: East of Section 33 mine lie 
three neglected properties. At the time of the “boom” they were all work- 
ing, but soon after the collapse of the stock bubble they were shut down. 
Work was resumed this Summer on each, and is meeting with encouraging 
prospects. The Jupiter Iron Mining Co. has the option on the land lying 
north of the Moore. The ore body has been located, and followed for nearly 





200 feet. In width, the lens varies from ten to 20 feet. A new working shaft 
is being sunk near the exploring shaft, in which the ore body was discovered. 
This property will ship next season, and the owners are especially deserving 
ofsuccess, for the reason that they have never given up even when all work 
near them was abandoned. The Montreal River Mining Co. one of the first 
shipping mines developed on the range, has nearly exhausted the ore lying 
above the dike on the east end of its territory, and is working with fair suc- 
cess on the extreme west, near the Hennepin mine. At a depth of 200 feeta 
crosscut has shown the vein to be 50 feet in width. This lens of ore is the 
extension of the Hennepin lens, which dips down asit runseast. It is ex- 
pected that one or more of the shafts further east will be sunk to greater 
depth in order to strike and develop this new ore body. The Montreal prom- 
ises to take a leading position among the Wisconsin mines next season. Sec- 
tion 33 Mining Co. has shipped steadily and heavily to lower lake ports and to 
local furnaces, to the exteni of over 100,000 tons of iron ore this season. Two 
veins, the north and the south, are being worked, mainly on the west end of 
the property, near the Montreal mine. Explorations are being extended 
toward the east, and will be pushed this Winter. This property has recently 
been thoroughly eyuipped with new machinery, and this is in a very flourish- 
ing and prosperous condition. 
VERMILION AND MESABA RANGES. 

But a few years ago, the iron district of Northern Minnesota was but little 
known and attracted comparatively slight attention. A small number of men 
who possessed faith in the ultimate future of the country, were the only ones 
who persevered in their efforts to convince the people of the country at large, 
that beneath Minnesota’s rock-ribbed hills lay vast bodies of iron ore, awaiting 
but the touch of labor to convert it into tangible wealth. Through rain and 
snow and against all oppositions these men toiled and plodded, and at last 
have had the satisfaction of showing the doubters that the unexplored district 
in the northern part of Minnesota was the richest portion of the State. It has 
taken a long time to establish this fact. Reports of all kinds were circulated 
which had a tendency to detract from the value of previous discoveries. Per- 
sons who, doubtless, had private interests to serve, contributed no little to 
this agitation, and aidedin building upa feeling of distrust. On the Mesaba 
it was said that the formation was a flat one, and that the ore existed merely 
in bunches or pockets. That a large portion of the ore contained titanic acid, 
and was practically worthless, The first of these reports is now demonstrated 
to be false. The second, so far as it relates to any considerable portion of the 
range, is equally false. At the Mallman mine, a large body of ore laying be- 
tween well defined walls has been shown up. It is within the Bessemer limit 
in phosphorus, and is free from titanium. With this encouragement explor- 
ers will redouble their efforts, and it is reasonably certain that they will be 
rewarded by discoveries of equal value with those already made. Oa the Ver- 
milion several important discoveries have been made during the past Summer, 
and at present great activity is being displayed by those holding options on 
land, or owning the fee. The unfortunate delay, caused in several instances 
by acontest regarding ownership, will undoubtedly be settled shortly, in at 
least some of the cases, and the result will be a boom for those properties. 
At several explorations which have been workedin a small way in the past 
Summer, arrangements are being made to conduct operations on an extensive 
scale the coming year. Many of these have good prospects ahead, and at least: 
some of them are reasonably sure to develop into good mines. One thing is 
certain, those who wish to get in “on the ground floor” in Minnesota mining - 
property have no time to lose. What are known as explorations now will, in 
many instances, be mines next year, and the cry from the disappointed ones 
will be, “too late!” Just cut this out and paste it in your hat —{Duluth Tribune, 





Siemens and Siemens-Martin Stee! 

It is a common mistake, even among those who should be familiar with 
such matters, to confound Siemens-Martin steel with Siemens steel pure and 
simple, says the Bulletin, The two steels are manufactured by essentially 
different processes, the former by the Martin process in a Siemens regener- 
ative furnace, hence the compound name, and the latter by the Siemens process 
proper. Mr. F. J. R. Canella, a steel works manager of Wales, makes the fol- 
lowing clear distinction: 

“In the earlier, or Siemens-Martin process, malleable iron, wrought scrap, 
or scrap steel is melted in a bath of pigiron, from which the impurities are 
eliminated solely by the action of the flimes, and the addition of spiegel or 
ferro-manganese. Wrought metal or scrap is an essential element of the 
process, and noore is used. In the Siemens process, on the other hand, a 
much larger relative quantity of pig iron is employed, and although scrap is 
also generally worked up, the process can very well do withoutit. Then, 
again, the impurities are driven out from the pig iron by the addition to the 
bath of a properly-selected iron ore, which becomes reduced, while its oxygen 
carries away the carbon and assists in the formation of a silicious slag. Both 
processes require Mushet’s addition of ferro-mauganese at the end, a common 
need for most steel-making processes. It will require very little further 
explanation to show that the Siemens process lends itself more readily than 
the Siemens- Martin to the production of large quantities of a high-class mate- 
rial of uniform nature, as pig iron and iron ore of the necessary quality are 
always available in any required amounts, whereas wrought iron scrap and 
scrap steel are very difficult to procurein quantity, and of the requisite quality.” 





Reduced Rates for the Holidays. 
In order to enable its patrons to spend the holidays with their friends, the 
Wheeling & Lake Erie Railway will sell excursion tickets from all stations to 
all stations. Tickets will be sold on December 24th, 25th and 31st, 1890, and 





January ist, 1891, and good for return passage up to and including January 5th, 
1891. Children under five years of age, free; between the ages of 5 and 12, 
half excursion rates. 
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RICHMOND MEETING OF AMERICAN MECHANICAL ENGINEERS. 

O.e of the most successful meetings ever held by this flourishing society 
was held at Richmond, Va, November 11th to 14th. About 150 members were 
present, together with 50 ladies. Nineteen technical papers were presented 
and discussed. Reports were presented by special committees on Methods of 
Testing Materials, Duty Trials of Pamping Engines, Tests of Locomotive Efi- 
ciencies, and Uniformity of Flanges of Pipe Couplings. 

The following officers were elected: President, Robert W. Hunt, Chicago; 
Vice-presidents for two years, Stephen W. Baldwin, New York; John F. Park- 
hurst, Cleveland, and Alexander Gordon, Hamilton,O. Managers for three 
years, Andrew Fletcher, New York; W. R. Warner, Cleveland, and Coleman 
Sellers, Jr., Philadelphia. The social part of the meeting included a reception 
by the Governor of Virginia, at the gubernatorial mansion on Tuesday even- 
ing; asteamboat excursion down the James river on Wednesday, visiting the 
seven United States monitors, the historical Drewry’s Bluff and Dutch Gap; 
carriage rides and visits to various points of interest in Richmond on Thurs- 
day, including an inspection of the Tredegar Iron Works and the Richmond 
Locomotive Works, and a reception by the citizens of Richmond on Thursday 
evening. Oa Friday, 14th, the whole day was devoted to an excursion via the 
Chesapeake & Otio Ruilroad to the yards of the Newport News Ship Building 
Co., thence by boat to the Portsmouth Navy Yard, where the United States 
battle ship “ Texas” was inspected, and to Norfolk, where several places of 
interest were visited. 

We give from the Engineering and Mining Journal brief notes of the 
papers presented at the meeting: 








AUTHORITIES ON THE STEAM JACKET—FACTS AND CURRENT 
OPINION. 
BY R. H. THURSTON. 

Great differences of opinion have been manifested in recent discussions as 
to the value of steam jickets, and D-. Taurstoa has mide a most interesting 
compilation, covering 49 pages, of figures and opinions, which, as he states, may 
be used as an introduction toa more formal discussion of the philosophy of 
the steam jacket. He believes that such discussion will probably largely recon- 
cile the apparently confl cting opinions by exhibiting the fact that the jacket 
may, under different circumstances, prove a decided advantage, an unimport- 
ant appurtenance to the eugiae, or even, under exceptional conditions, delete- 
rious to efficiency. A summary of results by various authorities shows that 
the gain by use of a steam jacket ranges all the way from zero up to over 30 
per cent. 





CHIMNEY DRAUGHT—FACTS AND THEORIES. 
BY R. H. THURSTON. 

This paper is a discussion of the question whether there exists a tempera- 
ture of maximum delivery of gas, as indicated by the theory of Peclet and 
Riukin. It gives the results of an investigation made under the directions of 
Dr. Thurston, with a chimney 20 inchesin diameter and 32 feet in height, to 
determine whether there was any maximum in the vicinity of 600 degrees F., 
such as the commonly received theories give. The result in some cases 
showed an apparent maximum at about 700 degrees F., but in other cases 
showed no maximum within the range of temperature observed, or up to 1,000 
degrees F. The paper criticises the form of Rankin’s formula, and frames a 
new theory which indicates that the temperature of maximum draught will be 
rarely found at less than 700 or 800 degrees, or very probably 1,000 degrees F. 
The author admits, however, that the conditions involved are so numerous 
and so variable that it is doubtful if any analysis can be made which will be 
sufficiently simple, convenient or accurate to come into general usein the 
solution of the problem, and that current successful practice rather than the- 
ory must continue to be our guide in the design of chimneys. 





LIGHT CABLE ROAD CONSTRUCTION. 
BY FRANK VAN VLECK. 

Advocates of electric traction have asserted that cable roads can not be 
built as a single track system, but the author states that such roads are in 
operation in the far West, and gives the details of the construction of a single 
track road in San Diego, Cal. The road in that city was first operated as an 
electric road for-about a year, when deficiencies of construction, improper 
design, inability to ascend grades, and large leakages of electricity and conse- 
quent loss of power, compelled the company to cease operation. The fran- 
chise and equipment were then purchased by a company which has intro- 
duced the single-track cable system, and has just putit into operation. The 
author admits that the day of usefulness for the cable road on a level has for- 
ever gone, and that the electric road stands champion of the field; but there 
are some things the electric road as at present constructed cannot do, and for 
which the cable road is especially adapted, such as ascending steep grades. 
The paper contains descriptions and illustrations of the details used in the 
San Diego road, such as yokes, sheaves, grips, winding drums, etc. 





HYDRAULIC TRAVELING CRANES. 
BY ERWIR® GRAVES, 

The author describes and illustrates a new form of foundry traveling 
crane, in which all the motions are obtained by hydraulic pressure. Two ver- 
tical cylinders, one at each end of the foundry, causes the motion of the bridge 
along the rails, two others horizontally placed at the level of the bridge and 
at one end of the foundry move the trolley upon the bridge, and a single ver- 
tical cylinder raises and lowers the fall block. All the operations are con- 
trolled by hydraulic valves located in aconvenient “ pulpit,” asin the cranes 
and other hydraulic machinery used in steel works. Two such cranes, each 
of 15,000 pounds’ capacity, have been in constant use over two years, giving 
entire satisfaction, the only repairs needed being the renewal of the packing 











of the rams. Oae man operates both cranes, and there never has been a man 
injured, or mishap of any kind resulting from their use. 





AUTOMATIC REGULATION OF INJESTION WATER TO VAPOR CON- 
DENSERS. 
BY JAMES M BRIDE. 

In the operation of concentrating liquors in vacuum pans, as in the manu- 
facture of sugar, the quantity of steam used is often variable; and the quan- 
tity of liquor fed to the paus also varies, the proportions of the two constantly 
changing. Ia such cases sometimes too little and sometimes too much water 
is used in the condensers, and the pan man, to be on the safe side, is apt to 
use more water than is necessary, thus increasing the cost of manufacture by 
needless waste of water. The water describes an automatic device for con- 
trolling the quantity of injection water, which consists of a mercurial thermo- 
stat, which opens or closes the injection valve, and which is operated bya 
rise or fall in the temperature of the water discharged. In practice it has 
been found to keep the temperature of the hot well constant within two de- 
grees F., and it also shuts off the supply of water when steam is shut off. No 
difficulty has been found in carrying a vacuum of 26 inches with a hot well 
temperature of 120 degrees. 





A NOVEL FORM OF FLEXIBLE TUBING. 
BY T. R. ALMOND. 

This paper describes the realization of the ‘wild idea” of a metallic tube, 
which is quite flexible, and yet which will convey gases, steam or liquids 
under considerable pressure. It is made by coiling a round wire around 
a mandrel, and then interposing a triangular-shaped wire between the coils 
of round wire. The triangular wire is pressed between the coils of 
round wire witk sufficient force to spread them apart, so that the con- 
tact surfaces are at all times under pressure. When the tube so constructed 
is bent the convolutions of the triangular coil adjust themselves to the spaces 
between the round wire, the two coils remaining in contact under pressure 
and gas tight. Tubes have been made on this plan up to 5 16 inch diameter. 





AN INTERESTING EXPERIMENT WITH A LUBRICANT. 
BY G. W. BISSELL. 

The experiment referred to was undertaken for the purpose of determin- 
ing the variation of the co-efficient of friction of a lubricant, the rate of feed 
of the same to the journal being varied and all other conditions constant. 
The temperature was maintained constant by circulation of water through the 
brasses of the Thurston railroad-lubricant testing machine, which was used 
in the experiments. Tests were made with loads of 2,000, 3,000 and 4000 
pounds on the journal, correspondiug to about 70, 105 and 140 pounds per 
square inch. The results indicate that with low rates of feed the effect of 
pressure on the co-efficient of friction is practically #z/, which would tend to 
prove that under such conditions lubricating rubbing surfaces follow the laws 
of solid or “immediate ” friction; but at the rate at which this state of affairs 
begins to be apparent the argumentation of the co-efficient is dangerous to 
the continuance of the smooth runnirg of the journal. It is unsafe to reduce 
the rate of feed below .003 c. c. per square inch of projected area of journal 
per minute. 





HEAT TRANSMISSION THROUGH CAST IRON PLATES PICKLED IN 
NITRIC ACID. 
BY R. C. CARPENTER. 

Experiments were made to ascertain the relative heat transmission 
through cast iron plates in the condition in which they leave the foundry as 
compared with the same plates treated with dilute nitric acid for the periods 
respectively of 9, 18 and 4o days. The results show a marked change in the 
conducting power of the plates due to a prolonged treatment with dilute 
nitric acid, and, the author concludes, would indicate that a beneficial effect 
might be expected by treating the castings of steam engine cylinders in such 
abath. The action of the acid by dissolving the iron and not attacking the 
carbon forms a protecting surface to the iron, which is largely composed of 
carbon. The following figures show the relative transmission of heat through 
plates pickled in a 1 per cent. nitric acid solution and in a 5 per cent. solution 
respectively, as compared with an untreated plate, with the skin on, but free 
from rust, taken as Ico: 


Length of treatment. g days. 18 days. 40 days. 
R: lative heat transmitted) 1 per cent. SOlUtiON.............ccccccescerseeeres 86.3 79.7 68.7 
through p.ates pickledin) 5 percent. Ae Seeasnenbensasecensessnatenssse 76.8 70.0 68.5 





ROPE DRIVING. 
BY CHAS. W. HUNT. 

This paper describes some of the limitations of the method of conveying 
power by cotton or manilla ropes, which will enable the engineer to decide 
upon the relative advantage or disadvantage of any proposed speed. The 
author discusses the horse-power, wear of rope, first cost of rope, and catenary, 
as the principal questions involved, giving formula and diagrams for each. 





A SINGLE-ACTING COMPOUND ENGINE. 
BY WILLIAM A. BOLE. 

The engine described and illustrated in this paper is of the type so well 
known in the Westinghouse compound engine. The cranks are at 180 degrees, 
and there is no receiver space between the high and low-pressure cylinders. 
A single piston valve working across the top of the cylinders distributes the 
steam to both. A shifting eccentric is used, giving a variable compression it 
both cylinders. The compression in the high-pressure cylinder is brought up 
to the initial pressure, and neither above nor below it, by properly proport:® 
ing the clearance volume of the high pressure cylinder and the relative disple™ 
ment of both pistons. It is claimed that the engine improves in tightness w!! 
use, atest of a new engine, 12 inches X 20 iuches X 12 inches, showing a walt! 
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consumption of 25,42 pounds of water per indicated horse-power per hour, 
but after six months’ service it showed a consumption of only 22.35 pounds. 





ACCIDENT-PREVENTING DEVICES APPLIED TO MACHINES. 
BY JOHN H. COOPER. 

The following is an extract: “ Loss of life or limb to an operative very 
often means the loss of a skilled ‘hand’ to an important industry, as well as 
the loss to a family of its chief means of support. It may add to the burden 
of public institutions, and may lessen the productive power of our mills. 
Therefore, the prevention of accidents in a humanitarian sense, as well as in 
a commercial one, should be a matter of deep intetest to us, demanding the 
exercise of ingenuity in the devising of effective means for securing this end. 
The subject is a broad one, and this paper proposes to merely touch it at a 
few salient points, and there to leave it to the humanely wise, to whom a hint 
is sufficient.” 

The paper contains a number of hints, and some descriptions of accident- 
preventing appliances, such as safety valves, independently driven feed-pumps, 
“breaking pieces,” instantaneously acting stop motions for iooms, relief valves 
for cylinders, safety pinions, guards and guides for punching presses, duplica- 
tion of steam valve disks to prevent engines from “running away” when the 
governor belt breads, netting for mine cages, belt rests and carriers, guards 
to sheaves, etc. The use of strictly enforced rules and regulations is also 
touched upon. The paper is very good as far as it goes, but it does not go far 
enough. The subject is one which can scarcely be properly presented ina 
brief paper before a technical society ; it ought to form the burden of a report 
of acommittee, and a large book might be written upon it. We throw out 
this “ hint” for Mr. Cooper’s benefit. 





NEW PROCESS FOR CUTTING TEETH OF SPUR WHEELS. 
BY AMBROSE SWASEY. 

In the new process, which is the subject of this paper, instead of making 
all gears so that they will run into a rack, the rack is transformed into a cut- 
ting tool, and by it the teeth of wheels cf any diameter are generated and cut 
at the same time. The author has designed a remarkably ingenious gear gen- 
erating and cutting engine for the purpose of reducing to practice the princi- 
ples of the process. The cutting tool, which takes the place of the rack, is 
composed of a series of cutters rigidly connected, which revolve, and at the 
same time move longitudinally or endwise in line of their common axis, and 
at right angles to the axis of the wheel to be cut, and at the same speed as it 
is continually revolving at the pitch line, the motions being the same as in 
the case of a rack engaging with revolving gear. 





HYDRAULIC HOISTING PLANT FOR PIER OF BROOKLYN SUGAR 
REFINING COMPANY. 
BY LOUIS G. ENGEL 

The work to be done was the unloading of packages weighing from 1,200 
pounds to 2,630 pounds from vessels alongside? of the pier, including the drag 
along the intermediate decks to the hatches, and the transfer of part of the 
packages to the second floor of the pier for storage. The disadvantages of 
separate steam engines and of shafting and friction drums for the purpose are 
discussed, and balanced against the disadvantages of a hydraulic system, which 
are danger of freezing and first cost. The first of these is expected to be over- 
come by a non-freezing mixture, and the second to be offset by economy of 
operation. The plant consists of a Worthington duplex pump, 20'4 X 4% X I5, 
for 800 pounds water pressure and 800 gallons per minute; a Rumsey 
rotary drip pump, two accumulators, 1o inches diameter, by eight feet stroke, 
loaded with 30,000 pounds of pig iron contained in a wrought iron tub; high- 
pressure pipes, 5, 4 and 3 inches diameter, tested to 2,500 pounds per square 
inch ; tanks for suction and drip, four whip hoists for unloading and two plat- 
form elevators. All of these were described and illustrated in detail. The 
plant, except the pumps, was constructed by Otis Bros. & Co., of New York. 
The design of the details is due to Randolph C. Smith, and follows as nearly 
as possible the requirements of the London water works system. 





EXPERIMENTAL DETERMINATION OF THE LATENT HEAT OF 
AMMONIA AND SULPHUR DIOXIDE. 
BY D. S. JACOBUS, HOBOKEN, N. J. 

These two fluids are at present the most generally used for the production 
of artificial cold. The author presents results of experiments to determine 
their latent heat, together with the description of an apparatus which has 
been constructed at the Stevens Institute for such experiments. The paper 
reviews the work of Regnault and other experimenters in the same direction, 


and gives several tables of comparison of results found by experiment and 
theoretical calculations. 





PERFORMANCE OF A 75 TON REFRIGERATING MACHINE OF THE 
AMMONIA COMPRESSION TYPE. 
BY JAMES E, DENTON, 

This is a very elaborate paper of 79 pages, profusely illustrated with indi- 
cator and plotted diagrams, views of machinery, etc. It describes what is 
probably the most complete investigation of ammonia refrigerating machine 
ever made. The tests recorded are eight in number, of from 1114 to 24 hours 
each, under conditions varied so as to obtain maximum efficiency and to deter- 
mine the influence of various changes of conditions. 





MECHANICAL AND PHYSICAL PROPERTIES OF SULPHUR 
DIOXIDE (SO,). 
BY DE VOLSON WOOD, 
In the paper of Prof. Jacobus, as above noted, experimental values of the 
latent heat of sulphur dioxide are given. In Prof. Wood’s paper, however, the 
statement is made that the experimental value of the latent heat of vaporiza- 





tion is not known, nor the specific heat of the liquid. This apparent differ- 
ence will no doubt be eliminated when the papers are finally revised after dis- 
cussion. Prof. Wood has deduced some formulas for determining the values 
of these constants, and from them he has calculated atable of the properties of 
SO, at various temperatures from 20 degrees to plus 140 degrees Fahr. His 
figures for latent heat are about one and a-half per cent. less than those 
obtained by Ledoux, who used other formule, and he considers that this 
close agreement will inspire confidence in the figures, although they probably 
never will take the place of experimental values. 





EDISON ON ELECTRICITY DIRECT FROM COAL. 





Being asked recently by a reporter about future inventions in the elec- 
trical line, Mr. Edison replied: “Do you know, I have nothing to do with the. 
future. My works, my thoughts, are entirely engrossed with the present. It is 
from the present that I must work out, or study out rather, inventions that can 
be easily applied to commercial advantage. I deal exclusively with the prac- 
tical things of life, and never try to dream useless dreams over an invention 
that will never benefit any one. I am now engaged on the vital question of 
electricity—viz.: the way to obtain it direct without the aid of other motive 
power. It has been a study of mine for years, and I confess that I have not yet 
succeeded in making the invention. I shall never cease trying to unravel the 
problem. 

“The man who makes this invention wi!! solve the question of motor 
power. I would gladly acknowledge the greatness of any one who could do 
this,and hail him asthe king ofinventors. No selfish motives of not being 
first would keep me from acknowledging his greatness. No other invention 
would so benefit and revolutionize the world. At present we have to use coal 
to generate steam, and it in turn gives motor power to the dynamo, which 
produces electricity. Only about 15 or 19 per cent. of the energy of coal is 
thus used. The result is an expensive and vast waste. Tons of coal are used 
upon vessels on one trip to Europe, but if electricity can be generated directly 
from the coal, then only a few basketfuls will be necessary to carry the big- 
gest vessel across the ocean. 

“ Have I succeeded in making any headway? Justalittle. I can get some 
electricity direct from coal, but it has no force to speak of. Itis not the true 
force I am looking for. Ido not dream over it, but I confess I spend many 
hours working over it. 

“Think of it. Electricity direct from coal. It may sound like an echo of 
the millennium, but Ido not think so. We have succeeded in using electrical 
force in many and various ways. But electricity can never be the motor of the 
world if another power is necessary to generate it. The expense is too great, 
and so the original power is preferable, of course. Now, for a moment 
imagine the condition of things following thisinvention: Steam will become 
a thing of the past, and the greatest and cheapest motor power, electricitv, 
will be universally used. Some idea may be gained of the superior power of 
the new motors by stating that it will then only require three days to go to 
Europe, and only two or three days will be consumed in a railroad trip to 
California. The factory that I run, which now consumes a great quantity of 
coal daily, will need only a small basketful of coal to keep it going all day. 
Great factories that annually burn thousands of tons of coal will be run on 
several tons, say two or three, or a few more per annum, saving many thousands 
of dollars. The cost of living, the cost of goods, the cost of nearly everything 
will be reduced. It will cost nothing to makeice. It will be a revolution, not 
to throw any one out of employment, not to ruin any industry, but to benefit 
mankind and civilization in general.” 





A Few Business ‘‘ Whens.” 

When you would gain customers, advertise; when you would keep cus- 
tomers, advertise. Advertising pays if done liberally, honestly and judi- 
ciously. 

When you inquire into the causes of a marked success, you will invariably 
find that much of it was due to ability to select and retain efficient employes. 

When you hang a sign outside your place of business, it pays to havea 
good one. Itisa permanent advertisement, and indicative of your business 
method to the public eye. 

When you are obliged to make heavy purchases on credit, have it under- 
stood that in case you are unable to settle when due, your note will be accept- 
ed without endorsement. 

When you have secured a fine location, an excellent stock and admirable 
fixtures, remember that the real end of business is to sell goods, not the keep- 
ing of a museum. 

When a friend asks you to endorse for an amount which you could not 
afford to lose, let your answer depend upon your valuation of his friendship 
as compared with your own honor. 

When you have exerted your full abilities, and success seems doubtful, 
train your mind to review results calmly. Be sanguine. Worry, not work, is 
the bane of many lives. 

When you have decided on acourse in business, which is satisfactory to 
your own mind and experience, do not allow the doubts of others to dampen 
your enthusiasm. 

When seeking the elements of success, do not ignore bodily health. The 
body is the servant of the brain, and both master and menial are better for 
healthful recreation. 

When you word an advertisement, remember that the public judges your 
business capacity, in a measure, by the method you use, Therefore, avoid 
copying other people’s ideas. 

When you expect an advertisement to create business, word it for busi- 
ness. An advertisement has no life in itself; it depends for its efficiency upon 
the vigor with which you endow it.—[The Office, 
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\ THE HUTCHINSON SMOKE CONSUMER. 





We publish on this page an illustration of the “Water Gas Furnace” for 
locomotives and stationary boilers, invented by Mr. W.S. Hutchinson, 525 
Dearborn street, Chicago. Thecut is taken froma blue print furnished by 
Mr. William Gilmore, master mechanic Eikhart shops of the Lake Shore & 
Michigan Southern railroad, which company has about 60 engines equipped. 
The device appears to prove the practicability of consuming smoke, and is a 
spark arrester as well. The inventor has just what he claims, a water gas fur- 
nace, and the simple manner in which he accomplishes the result is admira- 
ble. Water gas, like all other combustible gas, is compound of oxygen, 
hydrogen and carbon thrown together in proper proportions and in the right 
manner. The railroad companies are throwing about 20 per cent. of the fuel 
they buy over the patrons of the road in the form of unconsumed coal, but 
Mr. Hutchinson claims that it is no longer necessary that the passenger trains 
should run in a cloud of smoke and a shower of cinders. 

It will be seen from an examination of the illustration, with its very ex- 
plicit lettering, that the principle of the device is the use of a steam jet to 
carry air into the furnace over the fire so as to induce complete combustion. 
The Hutchinson smoke consumer is in use on the Lake Shore, Pennsylvania, 
Erie, Baltimore & Ohio; North-Western, Rock Island and Western Indiana 
roads, and satisfactory results are reported. 





How Steel is Tested. 

Experience alone can enable one to detect, ata glance, hidden defects. 
Steel for the new vessels is subjected to surface inspection, tensile, bending, 
quenching, and chemical tests. For surface defects, such as pits, cracks, 
snakes, blisters, lamination at edges, clay-marks and evidences of over-heating 
or cold rolling, the inspector examines the plates after they are rolled. The 
first point to note is whether or not the ingot, as drawn from the reheating sur- 
face, appears too hot; he then watches the rolling andinspects the plates as 
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might be claimed for three times the weight in the ordinary forms of mate- 
rial for like purposes. The tubes not only convey the idea of lightness and 
strength, but that of safety, for every tube can be securely sealed as an air-tight 
compartment in itself, while it, is acting with all its force in the construc- 
tion. 





PITTSBURGH NOTES. 





SPECIAL CORRESPONDENCE.) 

R. Monroe & Son are unusually busy on a large order for boilers for a 
Cincinnati firm. The order calls for boilers 20 feet long, 78 inches in diameter, 
and weighing over 15 tons each. The tubes are 4 inches in diameter, there 
being 78 tubes in each boiler. 

McGill & Co. have just shipped to the Pennsylvania Steel Co., at Sparrow 
Point, Md., two hydraulic cylinders to be used in handling the 18-ton con- 
verters in their works. The cylinders are 16 feet 8 inches long, 13 inches in 
diameter, and are to be worked under a pressure of 800 pounds to the square 
inch. 

Hillard Sterrett & Co, limited, have an improved pipe threading and cut- 
ting machine that is pronounced by those that have seen it at work to be the 
best now on the market. They are at work now on an order for 12 machines 
for one firm. The machines are made in three sizes, the largest ones cutting 
up to 12-inch pipe. 

The Cutter Manufacturing Co., of Allegheny, will remove the hardware 
branch of their business to Canton, O., where they have already secured 
grounds and erected the buildings for a large malleable iron foundry to be 
run in connection with the manufacture of the hardware specialties that they 
already have on the market. The business will be run as the Canton Mallea- 
ble Iron & Manufacturing Co. The plating branch of their business will be 
continued here under the same name as heretofore. 

The Kensington Steel Works Co. has been organized for the purpose of 
building a steel works at a new town that has been located recently on the 
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THE HUTCHINSON SMOKE CONSUMER. 


they come from the rolls. Pits are detected by scale, which is dislodged with 
a hammer having cylindrical ends; cracks and snakes are detected without 
much trouble, but are sometimes covered with athin layer of scale, and, unless 
this is removed, may escape*notice. Occasionally a plate will be found which 
has a patch of sand or clay rolled in it, and spread out on the surface. This 
generally comes from the brick on which the ingot rests in the reheating sur- 
face. 

For ship plates, four test pieces are selected to represent the heat in the 
tensile tests, and the inspector applies the loads himself. The cold bending 
and quenching tests are selected in the same manner as tensile tests. A heat 
or plate, which passes the required tensile tests, rarely fails on the bending 
tests. The pieces are benteither with a hydraulic press or under a steam 
hammer. Until recently the only chemical requirement for steel supplied to 
the navy has been a limitation of the phosphorus. This element seems to 
render the steel untrustworthy when present in any quantity, and it segregates 
largely, so giving spots in the ingots which are much richer in phosphorus 
than others. It is often considered by engineers and others that if the chem- 
ical composition of a particular steel is known, tensile strength can be approx- 
imately calculated. As a matter of fact, the tensile strength of rolled material 
depends largely upon the treatment the steel receives at the rolls. Steels of 
quite varying composition may be made to show the same physical character- 
isticts, at least as regards tensile strength, by varying the treatment at the 
rolls.—{[New York Tribune. 





Tubes Instead of Plates. 

The S/eamship, Leith, Scotland, says that limit of speed capacity has been 
reached by use of plates, beams, etc., and suggests that light steel tubing, such 
as has become a marketable product at low cost, under recent improvements 
in gas and electric welding, may become a profitable study to the ship builder 
in the construction of the ship of the future. The principle of spiral welding, 
by which there is at once the greatest reinforcement of material, combined 
with lightness and tightness, accomplishes in its structural quality all that 


Allegheny river near Parnassas, about 30 miles from Pittsburgh. The com- 
pany expect to manufacture open hearth steel. A chain factory and a sheet 
iron mill are already secured for the new town. 

The engineering firm of Patterson & Patterson have been succeeded by 
Barbour, Gilfillan & Taylor. The office of the firm will be in the Yoder build: 
ing. 

One of the best manufacturing sites near Pittsburgh is offered free by 
Messrs. John A. Wood & Son. The land is within 18 miles of Pittsburgh, avd 
4 miles from McKeesport, within easy reach of the natural gas fields, in fact 
one of the largest gas lines in the country runs through the tract offered, and 
the site is on the banks of the Monongahela River, insuring good water tral* 
portation. A. L. D. 





The Largest Manufacturing Concern in Existence. 

The announcement is formally made of a consolidation of the interes's 
the leading manufacturers of harvesting machinery, under the name of tlt 
American Harvester Co., with a capital stock of $35,000,000. The Direc 
ors of the mammoth new company will be Cyrus H. McCormick, Wm. Dett 
ing, Hon. Walter A. Wood, Lewis Miller, Col. A. L. Conger and Gen. 45 
Bushnell. The new company will employ 50,000 men and 10000 agents, ant 
have an output of about 150,000 machines a year. Each of the concerns wil 
go on with its business until all the details are arranged for merging all into 
the one big concern. This is said by Chicago papers to be the greatest purely 
manufacturing corporation in the world. Nominally, the new organizatios 
starts with but six establishments, but the Chicago J/ai/ says that of the™ 
maining 14 concerns nearly all have long wanted to enter into such 4 combit: 
ation as has now been effected, and options have been obtained upo® the 
others. Thus the entire mower and reaper business of the country is involr 
ed in the American Harvester Co. 





STEAM is thick or thin according as it is hot or cold —{The Engineet. i 





cold steam sold in “ briquettes”? 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Tiffany Iron Works, at Tecumseh, Mich., has been incorporated with 
a capital of 50,000. 

The Coatesville Boiler Works, at South Coatesville, Pa., have been incor- 
porated, with a capital of £50,000. 

It is stated that J.B. Northrop is corresponding with Northern parties 
relative to the establishment of a $500,000 locomotive works plant in Chat- 
tanooga, Tenn. 

The Sequachee Agricultural Implement Works have been organized at 
Sequachee, Tenn. The new company have a capital stock of $100,000, and will 
begin pretty soon the erection of their plant. 

A company has been organized at Carnegie City, Va, with W. A. Car- 
penter as President, and J »>hn Fitch, as General Manager, to operate a foundry 
and machine shop recently erected by these parties. 

The Fulton Machine Co., with a capital of $33,000, has been formed at 
Syracuse, N. Y., for the purpose of manufacturing the Kendrick feed cutter, 
the Shepard pulley, and do general machine and foundry work. 

The McClond Iron & Steel Co., of Chicago, has been incorporated by S. 
McCloud, F. G. Holton and W. D.Crossman. The company will manufacture 
iron and steel articles for railway use. The amount of capital stock is $100,000. 

The Richmond Standard Spike & Iron Co. has been chartered at Rich- 
mond, Va., with a capital stock of not less than $12 000 nor more than $24 ooo. 

The object of the concern is to manufacture iron and railroad supplies, spikes, 
etc. 

At Lynchburg, Va., the Railway Automatic Signal Co. has been organized, 
with $100,000 capital stock, to manufacture an automatic railway signal, 
recently patented by Alexander Robertson. T. U. Davis, President; T. J. 
Ingram, Secretary. 

Champaign, IIl., is soon to have a new industry in the form of a first-class 
foundry. Rsbinson & Burr are the moving spirits. The works will be 90x 
35 feet, two stories in height. The plant will be provided with the very latest 
machinery and appliances. 

At Baltimore, Md., the Blondell Manufacturing Co., with a capital stock of 
$200,000, have been incorporated by J. M. Blondell, T. E. Hambleton, W. A. 
House, Jr., and others, to establish works for the manufacture of cars for elec- 
tric, cable and horse lines. 

The Monitor Steam Generator & Manufacturing Co. has been incorporated 
at Roanoke, Va., with a capital stock of $250,000. The company will manu- 
facture steam generators. H.M. Engle, President ; George M. Bain, Vice-Presi- 
dent ; H. C. Musser, Secretary and Treasurer. 

The Tombigbee Iron Works Co., with a capital of $250,000, has been or- 
ganized at Aberdeen, Miss., by E. M. Ivine, of Grand Haven, Mich., and others. 
The iron works now owned and operated by Mr. Ivine, at Grand Haven, are to 
be moved to Aberdeen and considerably enlarged. 

The Virginia Car Works Co. has been incorporated at Buena Vista, Va., 
with a capital stock of $1,000,000, to erect and operate car works in that place. 
Col, A. S. Buford, formerly president of the Richmond & Danville Railroad Co., 
is president of the company, with F. H. Foster, of Glasgow, Va., as vice-presi- 
dent and Charles Conway, secretary. 

The Richmond Sash Holders & Malleable Iron Novelties Co. has been or- 
ganized at Richmond, Va., with $50,000 capital stock. The company own a pat- 
ent on asash holder, adapted to railway car windows. The plant will be erected 
atonce. The officers are: S. W. Bowman, President; A. D. Wilkinson, Vice- 
President ; John J. Mayer, Treasurer, and George Critchfield, Secretary. 

A company with $100,000 capital stock, and of which S. G. Gilmore is 
President, has been organized at Luray, Va., toerect and operate machine shop, 
iron foundry and plow works. This town is having ahealthy and vigorous 
growth, under the wise and prudent management of a progressive develop- 
ment company, that intends to make Luray an important manufacturing center. 

A charter has been issued to thé Triple Wire Nail Machine Co for the pur- 
pose of carrying on a genera! foundry and machine business. The principal 
Office will be at Parkersburg, W. Va., and the sum of $15,000 has been sub- 
scribed to the capital stock, 10 per cent. of which has been paidin. The capi- 
tal is divided into shares of $100, of which Joseph H. Cole, J. B. Hastings, 
James A. Wetherell, John A. Hutchinson, Camden Rathbone, T. P. Jeffrey, 
Okey K. Cole, John W. Dudley, F. E. King and J. W. Vandervort, all of Parkers- 
burg, hold 15 each. 

It is reported that a large manufacturing concern have recently made offers 
to owners of gully land lying within the Brooklyn freight belt line, which is to 
connect all the railroads entering Cleveland, as a site for their plant. It is 
understood that the price offered one owner was $1,000 per acre for 35 acres, 
but was refused. The company now seeks to obtain a parcel of land adjacent 
to the Cleveland Dryer Co.’s works. The gentlemen interested in securing the 
establishment for the village decline to state its name, but admit that iron will 
be the article used in the manufacture and that the works will be quite exten- 
sive. 

Mr. W. B. Dunning, of Geneva, N. Y., has formed a stock company of 
$100,000 capital for the manufacture of his patent steam and hot water heaters. 
It will be known as the New York Central Iron Works Co. The capacity of 
the works will be doubled, aud a large amount of new machinery putin. The 
manufacture of engines and boilers will continue to be the leading feature, 
The works are located right beside the railroad station, and cover nearly an 
acre of ground. Mr. Dunning remains at the head of the new organization as 
President, with O. J. C. Rose, Vice-President and Treasurer, and E. N. Squires 
Secretary and Manager. 





Enlargements, Additions, Removals, Etc.:— 








At a meeting of the stockholders of the Beck & Corbitt Iron Co., St. Louis, 






































































YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE of your BOILER 
FLUES that wiil remove the SCALE and SEDI- 
MENT and keep them clean without injury to the 
iron. They are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. Send out- 
side diameter cf flues. 


GENTs:—I have used tour Bauer’s External 8oiler 
Flue Scrapers, and find them very useiul in + eeping 
the lower tubes clean, and | would not be without 
them. Yours very respectfullv, 

ALSE McLEAN, 
Engineer Chamber cf Commerce, 
Minneapolis, Minn. 
Send for circular of both the Scraper and of our 


Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canai St., CHICAGO, ILL. 


Patented Mav &, 1890 








last week, it was voted to increase the capital stock of the corporation from 
$160,000 to $200 000. 

H. E Bonton’s File Works, at Springfield, Mass., have been purchased by 
Noyle & McEdwards. 

The Ingersoll Mining Machine Co., of Cleveland, will remove their plant 
to Rockford, Ill., at an early date. 

The Wheeling & Elm Grove Railway Co. will soon begin the erection of 
machine shops at Wheeling, W. Va. 

The Spring City Hardware Co., Spring City, Pa., intend to erect a building 
1oox50 for the manufacture of hardware. 

The Estville (Va) Pianing-mill Co. is reported as about to put in new 
machinery for the manufacture of sash, doors, blinds and furniture. 

The machine shop of Atzbaugh & Berry, Iron City, Tenn., has been sold 
to Marsh & Hardwick. who contemplate adding to and improving the plant. 

The old Staunton Iron Works property at Staunton, Va., has been purchased 
by William E Craig for $10,000, and will be improved and put into operation. 

The Crucible Iron & Steel Works, East St. Louis, Iul., will nearly double 
their capacity by the erection of a new foundry 1oox64 feet. The improve- 
ments will cost $100,000. 

The McGuire Manufacturing Co. are adding three stories to their factory 
on North Sangamon street, Chicago. They manufacture street car trucks and 
a patent grain door for freight cars. 

The Springfield Iron Co., Springfield, Ill., has recently increased its facil- 
ities for handling heavy scrap by the erection of two very powerful shears, 
one capable of shearing up to 2% in. round iron, the other up to 5 in. round 
iron cold. 

Yerkes & Finan Woodworking Machine Co. are building a new factory on 
Ninth and Dock streets, St. Louis. The moving of their works had become a 
necessity on account of their largely increased trade in woodworking machin- 
ery. The new factory will be 35x130 feet in dimension, three floors, and there 
is ample room for any additions which they may need to make. They expect 
to be in their new place in about six weeks.—[Age of Steel. 

Hughes & Patterson, of Pailadelphia, have commenced the erection of a 
new rolling mill at Beach and Vienna street, that city. The building will be 
140x120 feet, and is but one of several large buildings which this firm pro- 
pose to build in the near future. The plant now consists of two 9-inch finish- 
ing mills, an 18-inch pwiddle mill and a 20 inch plate mill, covering an area of 
600x259 feet. These buildings will be demolished as the proposed improve- 
ments progress. Work will shortly begin on a new puddle mill, 160xg0 feet, 
having five furnaces, with a total daily capacity of 60,000 pounds. 





General industrial Notes:— 

The boiler factory of the D. P. Morgan Boiler Co., of Akron, O., which 
was gutted by fire to the total destruction of the machinery on the 2d inst., 
has been almost rebuilt. 

The average weekly output of the twenty-four blast furnaces in Allegheny 
county, including the two E igar Thomson furnaces, has been 2! 720 gross tons 
of 2,000 pounds, or a yearly output of 1,649 440 tons. The total output possible 
in the Pittsburgh district next year is 1.817 240 tons. 

The average daily output of the Newcastle wire nail works is 1,200 kegs. 
An order was recently received for twenty-five pounds of nails ( of an inch 
long and about as thin as a fine needle. Oae machine was twenty hours cut- 
ting twelve pounds of the little brads, which are used for putting together 
strawberry boxes.—[Youngstown, (O) Telegram. 

The Forsyth Scale Co.’s plant is one of the busiest industries in the 
city. Twenty to twenty-five men are regularly employed, and the castings, 
which are purchased, reprasent the labor of fifteen more. At present this 
company is engaged on a tIoe-ton scale for the Youngstown Steel Co., 
which makes its steel by the direct process. A huge pan, with a capacity for 
containing forty tons of molten metal, has been constructed. With the new 
scale, which is constructed on entirely new devised principles by the scale 
company, the steel company will be enabled to weigh to a pound the metal 
used in their castings, and the scale will prove a great advantage to them.— 
[Youngstown (O.) Telegram. 





Wonderful Work in Steel. 

The Otis Steel Co., of Cleveland, is continually surprising metal workers 
with wonderful performances. The company having the largest plate mill in 
the world, a few days ago rolled a 20-inch ingot of 8,500 pounds down to three- 
quarter inch plate with one heat. Some of the members of the Iron and Steel 
Institute, who visited these works during their tour of inspection in this 
country, were greatly surprised at seeing plates rolled direct from the ingots 
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ee BEST RECORD IN CANADA 
=» AND THE BLIZZARD NORTHWEST. 
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88 Lake St., Chicago, Ills. 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATE 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co., 


Safe. 
Clean, 


HEATER 





COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc, 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4% cent per hour per burner. 





396 Wight St., Detroit, Mich. 





without being hammered, or otherwise prepared. Animmense crank shaft 
left the Otis works last week. It is for a large stationary engine to be built by 
the Southwark Foundry & Machine Co., of Philadelphia, the best known build- 
ers of mill engines in this country. The shaft is 28 inches in diameter, requir- 
ing 53,000 pounds in the rough, and could not have been made by any forge in 
the country, as there is no hammer large enough for the purpose. These steel 
castings are said to be superior to any kind of steel forgings. The Otis com- 
pany makes a specialty of them.—[Marine Review. 


Stamped Metal Ornaments, 


MADE OF 


BRASS COPPER AND ZINC, 


Center Pieces, 


GALVANIZED IRON =m i. ) ) ay 
- CORNICES, < Ogy 
BUILDING FRONTS. 











Send for prices and Catalogues 
to 


W. H. MULLINS, 


150 Depot St., SALEM, 0. 


J. T. WAGNER, Sales Agent, 108 Chambers St., New York City. 


«“BACON’S” WINDING ENCINES 


oN Mines, Inclines, Quarries 


AND 





EVERV POSSIBLE DUTY 


WITH 
Friction Drums, 
Link Motion. 





- DOUBLE OR SINGLE 
Sa DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


AKRON CHEMICAL CO., 


Imperial Car and i AINTS Black Asphaltum 
a 


Bridge Paints. Paints. All grades, 
150 State Street, AKRON, O. 























A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 
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OFFICE AND WORKS 
224& 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, I LL.U.SA. 


284 Pearl St., cor. Beekman, 
NEW YORK. 
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( 4 <2 Sse .) For Prompt Shipment. 
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NSS YY The Cincinnati Corrugating Co. 
CST BOY PIQUA, OHIO. 
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THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 


than any other boiler in use. 


Cleweland References: 


J. W. BRITTON, Esq., 

WOODS, JENKS & CoO., 

W.S. TYLER WIRE WORKS CoO., 
CLEVELAND FORGE & IRON CoO., 


BISHOP & BABCOCK CoO., 
Address: 


THE HAZELTON TRIPOD BOILER 6O., 


170 TWENTY-SECOND ST., CHICACO, ILL. 


CHAS. HALLETT, Agent, The Hollenden, Cleveland, 0. 





Hoisting Engines 


OF ALL SIZES. 







Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





@: COMPLETE STEAM PUMP_< 
10 Ae FROM $7 Te 175, 


RVEWELLS Pas | 
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Acme Manufacturing Co., 
Manufacturers of All Kinds of 


Small Novelties and Toys, 
PATENT STOVE-PIPE CRIMPERS, 


FOLDING 
Camp Stools,ete. 


l Correspondence solicited. 
SPRINGFIELD, 0. 








Hope an ne 


PRINTING INKS 


C/N C/NNAT7. 
AW ink USED ON THIS PUBLICATION 








ESTABLISHED 1854. 


PETER GERLACH & CO., 
MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., U. 8. A. 





FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING co. 
C LEVELAND, oO. 
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Akron Planing Mill Exhauster 


is Eeffctual, Strong and Light Running. 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


The Akron Disc Wheel 


will expell more air and smoke for power 
expended than any other constructed. 


——_o—— 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co., 


AKRON, ad > 





OHIO. 





A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


Heating and Ventilation of Factories 


[s the most successful one constructed. 
A wrong impression exists regard- 


ing the cost of adopting it. To those yr as es. Z. 
who contemplate purchasing a heating SALUD bg 
— a. is . 
—_ 
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apparatus, we would request them to | 
write us. We will cheerfully furnish | 
information and drawings free, and if — ff 
desired, one of our representatives will “==: = 
call. = 


PRICES LOW. 
RESULTS GUARANTEED. 
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Milling cutter Blanks, 
BEST CAST TOOL STEEL 


Fizes 4 inches diameter, % inch thick 


To 
Varying by % in. in diameter and face. 


Price 30 Cents per Ib. 


THE GARVIN MACHINE CO. 


Laight & Canal Sts , 
NEW YORE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 
9 and i South Wa'er St., CLEVELAND, 0. 


yh aa, COLLIAU, 


Sele Manufacturer 








= Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 


6 | SO ttt err 
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Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 


A. & H. Gough, Props., 
Manufacturers of 


Files § Rasps, 


Equal to the Best English 
File. 


stable Drilling & Countersinking Machine 








OLD FILES RE-CUT. 


All Kinds of Job Grinding, 


OFFICE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SH EPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment. 
end for catalogue of Outfits for ‘RD Agt or 
Artisans. Address H. L SHEPARD 

124 East Second St., be oO. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 











Cap Lathe, $1.45. 





The cheapest made. Send for 
isa prices. 


* JAMES JENKS, 


Detroit, Mich. 








Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELPHIA, PA. 
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W. STOCELY, President. ry. 
W. J. POSSONS, Asst. Supt. 


Ss TRACY, ~ 7 mee 
; ‘POTTER, Treasurer 


8. POSSONS, Supt. 
8. M. HAMILL, jR., Assistant Secretary. 


THE BRUSH ELECTRIC €0,, 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing “a Reliability. The Best is always the Cheapest. 
000 Brush Are Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A. 





e@ Agencies Everywhere. 


IRON CLAD PAINT CO. tron ciaa Paint co. 


Factory, 76 & 77 Central Way. Sec. & Treas.. No. 3 Case Bulld’g, And get the alee article 


and ate liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 





CLEVELAND, OHIO. 
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FURNISHED both Dry and 


Zee? Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


" The Tong & Allstatter O.. cus, 


Double, Single, 
Angle-Bar, Gang, 
Horzontal, Twin, 

Boi’er, Spacing, 

Gate, Multiple, 

Belt and 
Steam Driven 


, PUNCHES 
AND SHEARS. 
—Over 300 Sizes— = 

SEND FOR 
NEW CAPALI302 








HEAVY DOUBLE MACHINE. H EAVY SINGLE MACHINK. 





CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car VWheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 











CLEVELAND, 0. BOWLER & CO. 


INTRICATE 
' NG G, WORK 
. A SPECIALTY. 
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. The cles Improved Steam-lackele Heater and Purifier. 
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for entate e. Mention /ron 


Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
16 a 22 horse- 
re compound. 

engineer. Send 
rade Review. 





c. PRESLEY, manufacturers’ supplies, 
tools — machinery, 24 So. Water St., Cleve- 
an 





SNe Best PULLEY 
e rr 5) ON EARTH. 


\ ins Zy Daccnrs Wa WANTED 


amet ci Ee MACHINE ole 
YVA RREN.OHIO 











STRONG, WELL BUILT, SERVICEABLE 


STEAMENGINES 


HORSE 








Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND. 








Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - ‘* $5.00 up 
High Lifting Injectors, “ $6.00 up 
Shafting, Hangers,- «= “ $1.00 Op 
COUPLINGS, BOXES, COLLARS, ETC 
Weite for Cleculars, Etc. 


PALIMBIA ALIECTOR CO, ELEVELAM, & 





UNIVERSAL’RADIAL' 
RADIAL DRILLING MAGHINE 


_ScaTHREE DESIGNS -SIX SIZES 


a [ODY ALL DESIRABLE FEATURES 


te T= PRICES $450 °& UPWARD 
wi (oP SUNIVERSAL RADIAL DRILL C 


INCINNATI 
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IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; No. 
1 American Scotch, $16 Bo ; No. 2 American 
Scotch, $15 80. 


CurcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; southern Coke No. 2 Foundry, $15 75 
1650; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke Nor, Softeners, $15 75 
16 50; Southern Coke No. 2, Softeners, $14 75 
15 50; Ohio Silveries No. 1, $18 00@i8 753 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $18 .0@1950 ; Ohio 
Strong Softeners No. 2, $17 75@1875; Lake 
Superior Charcoal Nos. 1 to 6, $19 2 @20 00; 
Tennessee Charcoal No. 1, $19 09@2000; 
Tennessee Charcoal No. 2, $18 co@19 00; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Ikons—Southern Coke, No.1 
foundry, $15 25@ 575: Hanging Rock Coke, 
No. 1 foundry, $17 02@18 02; Jackson Co. 
Stone Coal, No.1 foundry, $17 “vr 59; Ten- 
nessee Charcoa!, No.1 foundry 7 00@18 09; 
aap ig, Ba yag | Charcoal, No.1 foundry, $21 00 
@22 00. MILL [RoNs—Siandard Southern Coke, 
grey forge, $13 25@13 50; Standard Scuthern 

gee $x SF: Cold Short South- 
ern Coke, gre orge, $1300@13 50; Strong 
Ohio Neutral Coke, grey forge, | af 16 00. 
Cark WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $2: 09@22 00; Tennessee Car 
Wheel, $20 09@70 50; Lake Superior Car Wheel, 
$20 50@21 50. 


BUFFALO me ge by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 50@0000; Mahoning an 
Shenango Valley strong, No. 2 Foundry, $16 <0 
00; Ohio Softener No. 1, $17 50@00 00: Ohio 
ftener No. 2, $16 50@ 00 00; ;ackso1 Co Sil- 
veries, $180c@19 00; Lake Superior Charcoal, 
$20 5 @21 00; Tennessee Charcoal, $19 — 00; 
Southern Softener No. 1, $16 50@o00 00 ; South- 
en Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry. $17 00 g@00 00 ; Southern 
Strong No. 2 Foundry, $16 50@00 00; Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
cal, $23 00@24 0. 


LOUISVILLE (reported by Hall Bros. & Co.) 
jf ape ee, oes mes No. 1, 
15 00@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; oR aed 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South: 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 1750. ForcE—Neutral coke, 
{37594 a Cold short, $13 75@14:0; Mot- 
tled, $12 75@13 2s. WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 co@19 00 ; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields) : oT BLast COKE AND CHARCOAL— 


18 00; 
uthern Charcoal No. 2, $17 00817 50 i ssouri 
harcoal No. 1, $1600@16 52; Missou arcoal 


No. 2, $15 50G16 09; Ohio Softeners, $18 0@ 

" ae — — SMasthemen —- 
e Su or, $21 75@22 25 ; Southern, $:9 00@ 
22 50. anentsevinte Coxze—East St. Louis, 
$s 65 ; St. Louis, $5 80. 


DeErrRo!rT (reported 4 William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
—— 50; Lake Superior (coke) Bessemer, 
18 18 75 ; Katahdin (Maine charcoal), $23 
@24 00; Lake — Coke, Foundry, all 
ore, $18 5°Q" 50; Lake Superior Coke, Found- 
ry Cinder ed, foo co@oo 00; Standard Ohio 
| wpe Band, Pads ay 783 Senthera No. 1, 
16 50@17 00 ; uthern Gra orge, $14 
1500; Jackson rey mp Silvery. $4 38 
1950: Old Car Wheel, 
vilie Coke, $4.80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey For, $13 25@13 75; Southern 
Coke Silver Grey, © 00; Southern Char- 
coal No. 1 Foundry, $17 $0618 50; Southern 
Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; Not 2 Foundry, 
$16 16 25; Grey Forge, $15 00@15 25; White 
and Mottled, $14 by 25 arm Blast Char- 
coal, $:8 s0@ai 0c; Cold last Charcoal $23 00 
@27 00 ; Bessemer, $17 00@17 so 


oo. Connells- 


MERCHANT IRON AND STEEL. 






























































Fiat Bar. 
1% to 4 by % to 1 inch I 95 
if to 6 by H to 1 ANCH.....eceercrereeee eaenenscumee pes 2 05 
1% to6 by THE CO 2B IDICR..ncccccccccccccee _enenenceces 2 3 
i) & 1% by % to ¥ inch we2 05 
I A 1% DY H_ tO HH INCH... recr.cccceresereers ener 215 
H%, % and % by % to % inch............. poabeenbens «2 35 
Round and Square. 
1 to 1% inch 
2 to 2% inch 
2% to 3 inch 
3% to 4inch...... 
4% to 4% inch 
4% to 5 inch 
to 1% inch 
to % inch............ 
Half Oval and Half Round. 
1% to 3 inch..........004+ +03 O05 
Fy tO 1G IMCH....creeeeeceseerees erccceccccscescecescon ces 2 65 
4] to inch 3 25 
sosencens 45 
cove rccceccccocscsoccee on 95 
Heavy Band. 
1% to 6 by & and 5-16 inch...... er | 
ss I by x one 5-16 inch........... eoeecececceos 2 25 
i is by and §-16 inch 2 45 
to % by f and 5-16 inch 395 








Hoops. 
: to 4, Nos. 13 to 15. 





to 2, Nos. 16 to 18...... 














1% to 2, No. 22 
15-16, 1 and 1%, Nos. pbs Wireisesoccesbesscaneones 








































































































75 
85 
95 
05 
15 
25 
95 

15-16, 1 ANd 1G, NOS. 16 tO 18...cccccerccrrrerereees 3 05 

15-16, 1 and 1%, NOS. 19 ANA 20.........ceeeeeeeeees 3 15 

15-16, 1 and 1%, No. a1 3 25 

15-16, 1 and 1%, No. 22 3 35 

p UGB. TE €O TS scccccscccesee covsecceee an 
, Nos. 16 to 1 3 25 
, Nos. 19 and 20.........00+ 3 35 
» No. 21 3 45 
,» No. 22 355 

13-16, NOB. 13 tO [S....cceesceeees sceseeeeessvenees +3 35 

13-16, Nos. 16 to 18 3 45 

13-16, NOS. 19 ANA 20.......cccerereeeeeeeee seabaavscaeoil ‘ 

13-16, No. 21 

13-16, No. 22 

» NOB. 13 tO 15..c..eceveeee 

» Nos. 16 tor 

» Nos. 19 and 20 

9 NO. BI ecccccccccccccccvecccccevecee ecccccccceccoses 
» No. 22 " 

11-16, Nos. 13 to 15... 

11-16, NOS. 16 tO 18....000000.- 

11-16, Nos. 19 and 20 

11-16, No. 21 

TI-16, NO, BBeccccccecce coves 

, Nos. 13 to 15 
» NOS. 16 tO IB.......ccceesereee wecececocecccessonecoscooes! 
, Nos. 19 and 20 
No. 21 
, No. 22. 
» No. 23 
Light Band. 

1% to6 by % to 3-16 in 235 

4] to 6 by Ms Ir and 12 2 45 

1 to 1% by % to 3-16 in 255 

1 to 1% by Nos. 11 and 12 2 65 

% and 13-16 by % to 3-16 in 2 85 
and: 3-16 by NOS. 11 ANd 12.....ccessceeeeeeeeees 295 
and 11-16 by % to 3-16 in....... secre an 
and 11-16 by Nos. 11 and 12...... eo0e ao & 
and 9-16 by % tO 3-16 im. ....ccccccesccececssseeeees 3 45 
and 9-16 by Nos. 11 and 12 355 
by % to 3-16 in 375 
by Nos. 11 and 12 3 85 

Wagon Sox Iron. 

% inch, beveled edge, by Nos. 11 and 12...... 2 95 
inch, ae fi “ 13 and 14......3 I5 
inch, ‘“ Ss 11 and 12......3 25 
nao, * ” - 13 and 14......3 45 


Sheet lron. 



































No. 10 to 14 2 65 
No. 15 to 17 2 8 
No. 18 to 21 3 00 
Bs GN OO Divs vnc weenscnscccsenscconeseccesecsocscnceesesoders 3 20 
No. 25 to 3 35 
No. 7. aiveheabien 3 45 
No. 355 
Iron Boiler Pilates. 
Tank, ¥ inch and heavier 2 80 
C No.1, ” wane eccesvensescecsrscenn OS 
CH No.r - 6 etpenesvetes eocecececoocees, 3 30 
CH Flange, “ _ 4 05 
Extra Flange, - 455 
Solid Fire ” 5 30 
Steel Boiler Plates—1-4 in. and Heavier. 
Tank...... enseosessee 3 00 








4 
3 

















FIAaAn Be.......0000seeecesees 3 70 
Marine Flange...... 4 10 
Fire Box 4 8 
Above includes plates 90 inches wide. 
go tu 96 in. wide.............00. Wecbnassnnnnes 3c DB extra 
96 to 100 in. wide ew 
too to 104 in. wide sie “* 
104 to 116 in. wide.................. scccssreecccceere SPOCIAl 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Bs 













































1to2in. inclusive ose .09 
g16to%in “ 2:09 
7-16 to % and 2% to 3 im............... exveesecescoenels 
% to 4 in..... II 
EE a BNSC roH6 
to 6in Sepeunignbeniwesensepsnansianainsaieals II 
to 9-32 and 6% to7in 12 
375 120. .errrceceeressseseerseees 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick...... siuahdetbeeshauanhenl ’ 
Bessemer and O. H. Steel. 
Machinery... esos DASE Price, 3 00 
Tire R 3 00 
ring....... “ 3 50 
Sleigh Shoe pad 3 00 
OO CALE .....crcccccccccccescccccesvcvcescoce © 3 25 
Cutter Shoes, tapered and burr. ig 3 25 
English Tool Steel. 
Tessop’s oes seeeceese coeeeresecseneneeeees 16c 
Hobeon’s ** Best **.......ccccccccccscsccessccsccsvccsovenese 16¢ 
- *€ Choice ”?.....cccceeee .g6c 
Burden Boiler Rivets. 
% #%, 11-16 and ¥ inches diameter........ soveveed OO 
ridge %, %, 11-16 and ¥% inch diam........... 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought scrap.......... eeneocceseee $21 o> 
No. 1 wrongs BCTAP.....cereececeeee Se. 18 5> 
No. 1 Machine CaSt SCTAP.......cccccccecereoees 13 00 
Iron axles ecvccecccceccccescccsecscese 25 00 
Axle turmings.....cccrcccccccccccccore cove ecceeccoene 13 5° 
Wrought turning (free from cast)........... 12 00 
Cast DOriMg’S.......00000 r0crceccccccdcccccccceeccccces ses 9 oo 
Uncut wrought iron boilers...............+ « 13 00 
Steel boiler plates..........ceeeceeeeeee erccceecce sce 17 00 
GEE TEEN. cccccecuanencosncennerensesencnntsencneesnee 9 00 
Pipes and flues (Clean)..........c-ssereee sess. ce 
Tank iron............. « 13 50 
Hoop and band iron..........sccereseeeererseeeeeeeee 10 00 
Sheet 1FOM....cccccccccccccrccocacsccccesvovescocecsoscoces 9 59 
Wrought Grillimgs..............cceeceereeseereeeeeees 11 5) 
Malleable iron...... ccc ccecescepeeee penbinabpdnansetonhs 10 00 
Reported by Messrs. BLack & PoLLocK, Cin- 
si nat,O: 
Railroad Wroug*t....ccccccccceeeee coos ceseeeeeeees $20 00 
NO. 1 Country Wrought.....cccccccccrrrreeereeees 17 00 
BtOve!| PLAtE.....cccccccccccccrscreccecrcccescccsecococeoese 875 
Machine Castimgs...........ccccccceressseseeeeesees If 00 
Hoo ond Shect Rabinsenasannebensosannens ahipeenasnena 8 00 
Castin TB... cccccccccocccccceccorsescsecee coveee 9 00 
Wrought Turnings. 12 00 


Hoops, Wire of a 


CLEVELAND ROLLINC MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Si Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 
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THE CAMBRIDGE [RON & STEEL (Co. 


MANUFACTURERS OF 


SHEET IRON avo SHEET STEEL 


a ae Fe, i. O 
CPMBROGsoquared Rooting Sheets a Specially epMBRIOG. 


> FRAMN®? 3O |: 
icHES Wive to l-4~x40xi20 


Fries? WORKS CAMBRIDGE, OHIO- 








Cleveland Iron Min'ng Co., 


Mercantile Bank Building, 
CLEVELAND, O. 
Organ‘zed 1850. 


Total Production to Date, 4,200,C00 
Gross Tons. 


Dealers in Lake Superior iron ore 
from their own mines at Ishpeming, 
Mich 

Specially adapted for making strong, 
tough iron, and for carryirg large pro- 
portions of miil cinder and cold short 
ores. 











DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Krom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 








J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rtromn Ore, 


Perry-Payne RBR’ld’c. wieveitand, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 


CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE -:- - 








PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Clevelana, - 





Ohio. 








PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 
Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 6 Mercartile Bank Bullding, 
OLEVELAND, OHIO. 
Lake Shipping Point, I orain O. 





Jas. Patterson, Sales Agent. 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE S1EEL. 
BoILER RIVETS. 
Norway IRon RIVETs. 
SMOKE STACK AND GASOMETER RIVETS. 
Bark IRON. 
BaR STEEL. ; 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BRAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS, 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone gs. CLEVELAND, O. 





M. ALLEN, President. 
WM. B. FRANKLIN, Vice President. 
F.B. ALLEN, Seconi Vice-President. 
J. B. PIERCE, Secretary and Treasurer 





GEO. P BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. ~ 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron, O, 





Hartman’s Patent Inside Sliding Window Blind 


mae is the most 
> = populer Blind 
n America, 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 


charge. This 
is an item of 
immense mag- 
nitude, and 


blind tha 
gives entire 
satisfaction. 
Thousands 
> are in use. 
Agenis wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


JARTMAR & DURSTINE, “%33 Sto 












NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, Goo lbs. Address Dunn, care Iron 
Trade Review, Cl 







































Tem Iron Trapp Review. 






















































































14 
Jack Screws, Vises. Tinned market NOB. 0 tO 18......ccccee severe dis 67% 
MACHINERY SUPPLY MARKET, | os, soscco ne ei a. A 
Anvils. Nuts and Washers. Parker’s “a. nn Groom W | ee 8 70&5@70& 10 
A] a Annealed —- Nos. 8 and 9 0 eoocesend 875 
American oD Size of bolt inches a #6 Prent ss. 820 | Annealed Grape, Nos. id = BG cceccccceceroseseed dis 75 
Wrights..........0+. 8 9k Square... 4 5 S| es dis € 4 Stub’s Steel Wire rege ‘anes -$6.00@D dis 3 
pet ities Washers .. - i ah: Miller's Fails nl 40 aromas 
Blacksmiths’ eam In lots ies than 208 be, 8D ‘s. 10@15 | Coe’s genuine, ; dis 
< ies Bullock's... dis so&te | boxes add ic to list. Howard........ dis 30 | Girard Standard.....-cssccccccccsssss rails youre 
alam agit mas dis 10@50 Nails (wire.) Wire. Agricultural......cccc.c....ecscccccsessscsoccseees dis 75&10 
List Jul 887 dis 70 & Mechanics’ dis 55&10 a s 
Belting. been Re pan New List, Jan. 18, 18% | Bemis & Call’s Combination .......0++.s000: 
Stan Penny Nails, @ keg card rate , 
—o- Belting os ee <a 4 {Sar Car fots neg pg MACE -§0 Brigh ht (and aunesied, " °@ 8.. _ pt [i oe Poe sus Inngineees re zabie 
inipcanindencets i 0 aa 1 10@75 | Lamson & Sessions Engineers........... wena 
“ “ .e dis 55 Less than carlo # Billings & Spencer’s Drop Forged..........di 
Hoyt’s Short Lap — stl 45 . ‘ Ollers. aie f “ - ea 2 Nos. 2 eae 108 ; poet ro 4 
_ Cleveland Rubber Co. extra stan Ais6o&1ro | Zinc and Tin 8 pm mt os. o to 18, mar “ner 5 r 
Shultz Raw Hide Leather Belting, single, Brass and Copper ......ccccccscccsscsscceeree serene Galvanized Nos.0to 18 “ — “ssccossees 65&5 


dis 40 
Shultz Raw Hide Leather Belting, double 
and ‘ht Double. dis 40 





sceeere sees! 






































































































































Standard, oak tanned.............0000- 
Alexander Brothers’ pure oak tanned. . 45 
Blowers and Exhausters. 

B. F. Sturtevant’s............ dis 20 
Boston Blower Co. dis 35 
Bu ffalo..........0000+ dis 35 
Borax. 
B Bok @10% 
White ian! 
White Crayon............00+. $ gross @12% dis 10 
ReO1......ccccccrccsccccescrces cocccevevescseeess sveseseseoss Ais 
BB WC... cccecsccccccscscccscsccessscccssseccccccsccscoss escee Ais 
Chucks. 
Cushman’s 4 Jaw I d dent dis 45 
co ; mm DimatiOns...........----.eeereee «-Gis 40 
" Geared Scroll dis 30 
a aw Brass Worker.............. dis 30 
“a Ds icclerstadchvenvecoumneccccsonests- svecened dis 
Wescott’s aa Combination............... dis 33 
Independent. .........ssccsseeeeeeseeeee dis 40 
« Little Giant Drill dis 30 
Horton’ 1B Umive4raall.....ccccocrcccssccccceccccccccsees dis 40 
Independent eS se dis 45 
Whiton’s Independent..............cceceseeereenes dis 45 
National Combination peeeuseuceiuispieesssevereets dis 40 
Sweetlan dis 40 
Almond Drill dis 20 
Morse ex ...dis 1 
Skinner's Combination Lathe..........+... dis 33 
we Independent Lathe............... dis 40 
on Universal Lathe...............0000 dis 40 
“ po Se ae dis 15 
Cutters and Reamers. 
Cleweland...............cccrcccrs secseesecccsseseeres dis 1o@15 
Pratt & Whitney dis —— 
Brown & Sharpe, Fe nay Cutters.. es ai = 
own & Sharpe, Milling Cutters........... 815 
7 Cutters. seccoseceosess: dis 15 
+ na ag 
Cast Steel........ SD 
Iron, steel Ppoints..........-.cccrreseeceere en | 3 330 
Drill and Drill Sockets. 
Twist drills. dis so&10 
Bosse Taper and Straight shank to 
dodeantnl dis 5so&1o 
saree bs ~ and Straight shank larger 
snauidanaaeael 8 
Drill Sockets........... dis i r- 
Standard Twist Drills Kcbananbeenaeeneet dis 5s@5s&5 
Emery. 
By on to No. 54 to Flour, C. F. 
en gr. 150. _ F. mec q 
Kegs, procsaasbete 2%c 
kege # D........... igs 3Ke 2%c 
kegs # D.......... 5 c 3c 
roBcans,1oin case oc sec 
10D cans,less 
10 as c Io ¢c 7%c 
Emery Cloth and Paper. 

Barder, Adamson & CO.......0eeeeeeeees dis 45@50 
H. H. Barton dis 50@5¢&5 
Emery Wheels. 

Detroit dis 
Norton’s dis 
Grant  cakeasgtandennsebnentiee dis G 
Btexrling.......cccc.cccrscceseecrereeseresscversenscecs seers 
Celluloid............+++ dis rolkssi4 
Northampton se 
Cryetal ide 8 = 
Vitrified.. cae 
Vulcanite.. dis a 
Files. 
NICHOISON........00000 seseeeseseseeee dis 60& 10@60& 10& 10 
se x.F dis 25 
Kearney & Foot..........00 dis 60&1 1o&10 
Black MONA......cc00e-ee00e dis 60&1 10&10 
arcade Ais 60&1 10&10 
DiestOn’S.......0c0ccccccccccccccecseseccoscsseccsses is 
Western 8 70 
Stub’s...... dis 
Gro 9B .cccce cocccrcccccesoccesoescecos dis 30 
Soeestae Bros.’ Hand Cut.......cccscccesseeees dis so 
ndustry File Works, hand cassia dis 50 
Hammers, 
P. 8. dis 40 
Atha pe list, Jan. 15, 1887. dis 


Heavy hamuiers and sledges under 5 Ds. 1 
over 5 Is 14c, new list. 





pper 
Malieable oy heen 1,80-60; B Ne. 7 2 
NO. 3, $4.40 B Togpiode 





Packing, Steam. 






















































































Boston Belting Co.-wwvnnnoee -weeaioce | Webster,Cam p & Lane Machine Co. 
Russia Packing a ee evsnvenscecsaal Hs + 
— ckin (6 seneecenrseceeenel DIZQ@IG MANUFACTURERS OF ; 
Morrison’s" - 8 so 
tquare Flax “ 
Sheet Rubber... sesecvesaquestonenccosiapalll B Diag Mining Machinery, 
celsior Rubber 
Picks. Improved Band Friction 
Railroads, gies Ds. $12 dis 6o Hoisting Machinery, Geared 
“ to 7 Bs. $13 dis 60 or Direct Acting, for round or 
Pulleys. fat rope. 
Iron om Walker L8t.....cccerecccreseees dis 45 
Medart Pu dis 55 Wire Rope Haulage 
Split Wood 1 Paticye dis 50@55 Machinery, 
Rivets. 
Iron, Thousand, list November 17, Endless or Tail Rope 
dis 50 Systems.) 
Iron, Ordinary, Cooper’s Block and Carriage 
olist Bovember r7 ais 7“ s CORNISH PLUNGER AND 
= BUCKET LIFT PUMPS. 
Rope. 
Sand Paper. Cages, Buckets, Etc. 
B.A. Be CO.cccccccccccccvccccccecncces cccccs cece: on 
H. HS TIES e@ Send for Catalogue D. 134 N. Main St., AKRON, OHIO. 
New England Flint dis 
Barton’s Garnet is 20 
Saws. . . 
Disston’s Circula Ai M C t t f | 0 
or gaaee ass! Magnetic Concentration of [ron Ore, 
- TO Net 
Hack Saw Stubs dis 20 Ball-Norton (Monarch) Electro Magnetic Separator. 

“ « .cecemenaecrenmeetiemenee meee a o> Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
Saw Swages Disston’s dis 20 and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
Atkins’ Cicular Saws. dis so respondence —.. 

“Mill, Mula aan Saws..dis 10 - & . 

Mill, Mulay Drag wed ake COLLINS & CO., Agents Magnetic Separator Co., 


- Silver Steel _ Diamond 
Cross-cu i 








0.6 
Meotisior ge | RE $6 per dos 
Perfection ws  eibasdpesousiebe shill —°6 6s 
Detroit Saw Works, Circular ..cccccosceocseses dis 50 
Sil cccoctenvesanseeanaiee dis 25 
- = - Mulay saeacconsente eveee 45 
Screws. 


Wood Screws—List Jan 27, 1889. 
Fiat head iron 


















































Round head iron.............. dis 40 
Plat tend BrMme.nrcccccccescccccccescccccseccceee cccces dis 45 
Round head brass dis 
Square Cap............ dis & 
Hexagon Cap dis 60 
Set C. H. C. dis 
Machine, flat head, on dis 65 
Machine, round head, iron dis 60 
Bench ont? hand— 

Lag or coach...... dis 10 
Coach, patent gimlet point......... ecceevecccocedl 78 
Shovels and Spades. 

Ames’ list November 1, 1885 
Se - 25 
Hussey & Binns, railroad...... enecesece eooeee is 
Taps. 
Cards, Hand and Nut to 2 in... 
+ aaa “* oe 
orse - 
Pratt & Whitney " * new list dis Io 
Machine SCTEW Tap... cccrcrrsccrrerrrceesereres dis 55 
Pipe Taps tO 236 itt.........cccrececseceeeeeesenerers dis 70 
Stay Bolt Taps... dis 25 
Stove Bolt Taps. saenanananaan dis so 
Pulley Taps......cccee coos dis 40 
Twine a... &. 


No. 12, Flax Twine, 4 ond ¥D Beye... = age 
No. 18 7 


No. 
2-Ply Hemp. s & » iis (Goring ‘wing ite 


3Ply ‘ TB Balls... ......00. ceceecseseeees 12¢ 
gry ” %D Bal Sa ae 
tton ese! ng, 5 Balls to D............... 15@1 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 


100 feet, and an aggregate floor space of 24,000 square feet. 


Of this space we 


will rent to the right parties about 5,000 square feet, with power. The building 
is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


It is lighted on three sides, is equipped with large freight elevator, 


is heated with steam, and has gas and water on all five floors. Terms reason- 


able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Creo. Or. CuAIR AND Woop STREETS., 


CLEVELAND, O. 





BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH COURT, 45 BROADWAY, NEW YORK 





THE THOS.D.WEST FOUNDRY,co 


CLEVELAND. O. 


rei €— ~~ \ YY 


IRON.CASTINGS.. 


DAILY MELTING OF Not On mt I Aa on Ok. Bel od 2 Os 


a On| 


LITIES FOR 


ECONOMICALY TURNING OUT 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 











wa. EX. IlLaF"ountaine, 


‘ MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
Special Machinery. 


1335 Lexington Ave., = 


CLEVELAND, oO. 





Detachable and Roller 


CHAIN 


For 


logue. 


The 





BELTING, 


MADE IN ALL SIZES OF 
Malleable Iron 


and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 


Drive Belts, etc. 


handling materials of all 


kinds. 





Send for 1890 Illustrated Cata- 


Address 


Jeffrey M’f'g Co., 


183 East 1st Ave. 


COLUMBUS, QO. 





F. A. SACKMANN, 


16 Huron St., Cleveland 0. 


= STEEL ALPRRBET S 
STEELNAME STAMPS 


BSYVPNING BSRANOS 







Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 





Nn MACHINE WORKS, 


ORT WayYNE 4 
INDIANA ™* 


BUILDERS OF 


} WOOD WORKING 
MACHINER 


DESCRIPTIVE CIRCULARS 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 


5 USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 

a . PUBLISHING Co., 


Cleveland, 0 
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Tem IRon Thane Review. 















OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 
W. S. COLLINS, Tempce Court, 7 BEEKMAN 8T., ROOMS 814-816, New York, 
Represented by | wi: PICKETT, SON & CO.., 170 Lake 8T. Cxioaco, it. 

HALL STEAM PUMP CO., Pitrseurau, Pa. 


Also for Michigan and Indiana.ja, 
SFSEND FOR CATALOCUES.“S« 









CO.., 


CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Oat. 










HARDWARE MARKET. 








Augers and Bits. 
Common augers and pits........ gereeenin on seenal dis 70 
GEE Wiciccesesansenssctvacesctenpeoccntotioncesénecscoed dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
Russell Jennings’ augers and bits............ dis 25 


Expansive Bits, Clark’s small, $18 
large, $26.. : mea 








_ = ene 
Hollow Augers, Stearns’ Adjust. $ 
doz., $48 dis 20&10 




















































Gimlet bits, common..........per gross $3 00 
Standard Bit Stock Drills............. Ais ers 
Ship Augers dis 15k10@15&10&5 
Axes. 
Makers’ and Special Brands— 
First quality doz $8 oo 
DIN cerncasda'diianad sabeecteussbabidenseseteess socenll doz $7 00 
Full polished............ ecccsessevcccceseocccsse gs GON 99 OD 
Bolts. 
Cast iron barrel bolts................ ssnentpetbasened dis 70 
Cast iron shutter bolts, etc......... nccteennennnned dis 70 
Cast iron chain bolts.......... ecseves soccneeesl 10 
Ives’ patent door bolt......00+ .-.0 8 60 
Wrought iron barrel bolts dis 70 
Wrought iron square bolts. dis 70 
Wrought shutter bolts......... 20. sceseeees dis 60&19 
Sargent’s list 
Carriage, common, new list......... dis 708&10&7 
Tire, common, new list dis 70 
Carriage and tire, Philadelphia pat- 
tern dis 10 
Stove bolts. 8 60 
ee ‘a dis 60&5 
Machine........ sittilansamaneen eile eoeee: 8 I 
— te knee 
Buckets, Elevator. 
dis so&1o 
Butts, 
Wrought brass. dis 75&10 
Cast brass, loose joint..............00cseeee oe Gis 33% 
Cast Iron— 
Fast joint, narrow 
Fast joint, broad.................ssesses 
Loose joint............. 











Wrought, loose joint, broad................. dis 7¢-&5 
Table Butts, back flaps, etc.................. dis 70&5 
Regular inside Dlind.......ce.cscsscecceseeeee dis 7&5 
Light imside Dlisd.........ccce sccoccccesccscccess dis 70&5 

e... dis 70&5 
Light 10080 Pir. 0c ..ccccrccccccscccvecccccocccecces dis 70&5 


Carbonized Felt and Building Papers, 
(POWBRVILLE BRAND.) 


Per roll of 

Eberts Bros., Detroit. 500 sq. feet 
DG, Sent NE cnacacenanccacnntemsngndcarsotensensiaaesese $1.25 
“A,” Stringed Roofing, Ligh’. ............e0 1.50 
“ B,” Stringed Rvofiig, Medium............... 1.75 
“C,” Stringed Ro: Sag. | ERENT 2 00 
Stringed, Rosin-Sized..............cscsseceeeeeeees 1.00 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, $ ton.....$30 00 
Asphaltum, Fine G ave, # 08 


Coal Tar Felt, 1 Ply, BD ...0..ccccccsseocceeee 2 
Coal Tar Felt, 2 P-y, @ roll 108 sq ft...... 142% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
Roofing Pitch, P Zal.........ccsesceeesereeeee .09 
Onains. 

Revised List. 
Trace, 634-10-2........ $8 pair 1.03 
Trace, 634-10-3........ PAIT .92 > ......ccceeeeeees 50810 


TYace, 7-10-2......0.... pair 1.11 

German Halter Chain, list June, 1887...dis so&1o 
German Coil, list of June, 1887...... 8 Soles 
Galvanized Pump Chain......... ......c00000 ) 





ack Chain, Iron...... dis 7 ‘ 

ack TN, Brass.....cccccrceeree quemeasesseestanenel dis 75 
Chisels. 

Socket Framing and Firmet................se00+ dis 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. é., 











I. J. White 3085 
ened Firmers so& ie 
Outilery. 

Table net 
Excelsior Pocket...... net 





Fibre Ware—Standard. 


Pails, water, 12 Qt........ccccccceseees $4 00 
Dairy, 14 Ateocccc.ccccccccccrrercccces 450 
; oo 

0° 


eeeeee 


eveeee 


Bug gy i senens 4 CO eceee — svveee 





etveccoeveneccooe 6 50 750 850 
14 qt. 
Jars, slop, 5 and sX 24 Qt..cccres 3 OO 9 OO 50 CO 


— 





Basins, wash— 











BOI Bev sicccenccrscvcccccsesectuenepe 20. 2. iin 

Iz inch 225 275 

13% inch 275 325 375 

15_ inch --325 375 4 
eat ae stent 
SOUR TET. Tit Wilcntcatiiiesncssimensveenien seeves BB ccccee 
Baskets, waste paper, 13 in...... ...... SGD ccere 
a Ye “ Daisy,” pressed 

nch.... 





to and 11% inch 
































Gimlets. 
TUOT AMG BOBS ..ccccccocceccsere coccoccscced dis I 
Double cut low list —— 
RINE wtnake snsetnta ecovsceeee STOSS $12, dis 25@25&5 
Hanger 
Barn door, old patterns...........dis Jo& 10&10@70 
Climax, (Anti-Friction)............ .... esi 60 
ean ton vie 40 
OTB ...ccccccsccccccesecsecssccsess secesees. 8 10@60 
Terry’s Patent...... -«§ in., $12; 4in., $10, dis so&s5 
Paragon dis 5so&10 
Richard’s dis 30@30&10 
Morse Nails. 
No.10 9 8 7 6 
Ausable, # DD..23 24 25 26 28.........cccceerseseeees dis 40 
Putnam, $BD..18 19 20 21 23. dis 15 
TE scccetscniccsessiess dis 25&10 
Horse Shoes. 
Burden, at facto 8 keg $4 00 


Ty 
R. I. Horshoe Co., Perkins’ Imp. at 
factory 3 keg $ oo 
Mule Shoes, at factory...............00-.%8 Keg $5 00 











Knobs. 

Carriage, ja MOE. .ccccccces gross Soc dis 6o&10 

» ge, Japent - dis 7O&10&5 
Hematite door knobs, new 
Door mi 
Door Por. japanned 
Door Por. nickle... eve 2 25 
Door Por. plated...............s00» pecananneeend $2 25 


Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 


Door locks, knobs and latches 
Escutcheons and ke 





Shutter hinges&flaps, genuine bronze.dis 60o&10 












































Shutter hinges, bronze plated.............00+. 8 70 
Flush bolts, genuine bronze.................... dis 70 
Shutter knobs. genuine bronze................ dis 
Shutter bars, genuine bronze................... dis 
Sash lifts, genuine bronze..............00.sesee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze.............cseeres dis 60 
Drawer pull, genuine bronze................... dis 70 
Letter box plates, genuine bronze is 6o&10 
Barn door 10ck8..............-.:s0000 33 
Bishop’s Buckeye Sash Locks...... 8 gross $4. 
Plumbs and Leve s. 
Standard list.. ... dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers dis 1o&10 
Pumps. 
Cistern, best makers..................... dis penete 
Pitcher spout,best makers dis ene =~ 10 
Pitcher spout,cheaper gooda........... s 
Pokes, Animal. 
Bishop’s I. X. L doz $6 co 
Bishop’s O EK doz $5 25 
Bishop’s Pioneer.............ccssecseeee coven doz $3 75 
Bishop’s AMETICAN.......0..ccccscrereeeevees doz $2 75 
Rakes. 
Cast steel Ais 70 
Malleable............... menosesncsocpesccsesccoedl dis 
BRacors. 
. R. Torrey Razor Co dis 20 
ostenholme & Butcher............ $109. dis ro 
Rifle razor eve dis $9 so net 
Rat Killers. 
Beta yer’ O....vrsessssccesveecccososevccesosess 8 gross $15 co 
Scales. 
Hatch, Counter, No. 171.......eeeeeee PF doz $21 co 
Hatch, Tea, No. 161........ssceceeees 8 doz $6 75@7 oo 
Chatillon’s Grocers 8 50 
Family Turnbulls...............cseese dis 30@30&10 
Scale Seams, List of January 
12, 188 dis so&10@s0& 1084 
Screw Drivers. 
Stan! R. & LL. Co.’s Varnished 
Handles..........0+ sees dis 6s&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables doz $18 dis as 
Squares. 
Steel and iron 
Nickel plated...... seccsssessssees cane je 75&10@80 


Disston’s try square and T bevels.....dis 45&10 
































Tacks, Brads, Etc. Amasionn iron cut tacks...........dis 674 &10&10 
New List, Oct. 19, 1890. | Gopper finishing and trunk naiis......dis so&oo 
American iron carpet tacks all kinds Cigar box nails dis 10 
dis 7o&ro&10 | Finishing nails. omcnened 6 
Steel carpet tacks all kinds.......... dis 7o&10&10 | Hungarian nails and miners’ tacks.dis 62K%&s5 
Swedes iron carpet tacks, all kinds Gimp and lace tacks..................ssssesss 
dis 70&10&10 ae ” oS dis 66&10 
Swedes iron tacks dis 7o&10&10 | Trunk and clout nails dis 66% 
Swedes iron Upholsterers’ tacks..dis 7yo&1o&10 | Tinned trunk&clout nails............ dis 66&10&10 
Tinned Swedes iron tacks............ dis 7o&10o@i0o | Basket nai's dis 66&1c&10 
Tinned iron Upholsterers’ Chair nails -. dis 66&10&10 
tacks. dis yo&10&10 | Common and patent -brads............dis 66&1c&1e 
MANUFACTURERS 
N ¥ 
y 
x 
Vs 
Works: SALEM, 0; FINDLAY, 0. 


General Office: SALEM, O. 


a" 
Nw 
N 
¥ 
\ 
~ 

= ~ 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bidg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 








We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN (0., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE, 


rok NBO CEE LESsS. 








Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


e@ Sole Mauufacturer, 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double dagger ({) once in three weeks. 








PacRr. 
Aluminum— 


Cowles Electric Smelting & Aluminum 
EY OS oe 
Bath Tubs — 
tInstantanous Water Heating Co., Chica- 
go, Til... Saocneenssooeoeseesenoeosees 18 
Bolts and Bolt Machinery— 
Upson Nut Co., Clevelamd............cscssseereees 16 
Belt Holders— 
*wW. R. Santley & Co., Wellington, O........ 
Bollers and Boiler Attachments— 


Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co,, Youngstown, O..... 19 
The Hazelton Tripod Boiler Co., Chicago. 11 


Blowers— 
W. H. LaFountaine, Cleveland, O.............. 14 
Camp Stools— 
Acme Manufacturing Co., Springfield, O.. 11 
Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 








Cornice Work— 

W. H. Mullins, Salem, O......00....cccccceseereees 10 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O......0..cce0 18 
Car Wheels— 

Bowler & Co., Cleveland.......... ssesseres sesseeees 12 
Chain Belting— 


Jeffrey Mfg. Co., Columbus, O...........00..+00 14 
Carp.t Cleaning & Laundry Machines— 

W. H. LaFountaine, Cleveland, O............. 14 
Damper Kegulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland.............00«0. 12 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 12 
E£levators— 

L. 8. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 

Hercules Powder Co., Cleveland.............0+++ 18 
Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cleveland.......... aE 


Elevator Buckets. 
Avery Stamping Co., Cleveland........0....... 16 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
SOR, TE cvccesse cccovecosessses sessebenencstaveseets 20 
Emery Wheel Flanges — 
*Edmund R. Ware, Chicago, I1l............. 10 


Engravers and Kiectrotypers— 


Eclipse Electrotype & Engraving Co., 
Cleveland 17 
Union Electrotype Foundry, Cleveland.... 16 


Engines (Steam) 





as. Leffel & Co., Springfield, O. 
m Tod & Co., Youngstown, O.. 





Skinner Engine Co., Erie, Pa... 18 
Aetna Machine Co., Warren, O ao 18 
1. FE. PORRIEy,, COMP OIRIE <, ocrctscoevccccosccecccese 12 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, Iil............... nesbdupavabeneness 19 


Van Duzen Gas Engine Co., Cincinnati, 
re) 





Engines (Hoisting)— 


John F. Byers, Ravenna, O................ccsse00 II 
Engines (Oil) 

C. H. Presley, Cleveland, O...........-ccecseseee 12 
Engineers’ Specialties— 

*Curtis Regulator Co., Boston, Mass......... 18 


Sensible Packing Co., Chicago, I11 ... ...00.10 
Ejectors— 





James Jenks, Detroit, Mich 12 
Flue Uleaners— 

¢Butman Furnace Co., Chicago, II1........0. — 
Files, Makers of— 

Reynolds Bros., Columbus, O.........002 00+ 20 

A. & H. Gough. Cleveland.............-.ccccesceee 12 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 
Bowler & Co., Cleveland............scsssss+++- 12 & 16 


Thos. D. West. Foundry Co., Cleveland... 14 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............ ccccceves 33 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 18 
Furnace Feeders— 


Brightman Stoker Co., Cleveland............. 18 
Galvanizers. 
Avery Stamping Co., Cleveland............+++ 12 


Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
pO RR Bn ceoncboveceos ecccesse 30 
Gear Cutters— 


Palmer, Cunningham & Co.,Philadelphia, 
PA. ...cccccccesssccccsececessevccscerecscecsoses sossecens ecooe 12 





Galvanized Iron— 

*Cincinnati Corrugating Co., Piqua, O..... 10 
Gum Roofiing— 

Gum Elrtstic Roofing Co., New York N Y. 19 
Heating and Ventilating Apparatus— 

*Akron Heating & Ventilating Co., Ak- 


see neceeeeenens senseeeeeeseereeesrasees setescccceceees IT 





Hose— 

Fabric Fire Hose Co., New York.........000++ 19 
Heaters and Puzifiers— 

Stilwell & Bierce 


Lee Anan Oo 
Laidlaw & Dunn Co., Cincinnati, O........0. 12 








Hangers— 
W. H. LaFountaine, Cleveland, O............ 14 
Injectors— 
Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 


Iron and Steel Roofing— 





Cambridge Iron Roofing Co., Cam . 
aN we 30 
Loe Roofing Co., Cleveland ....... eevee 19 
Standard Iron Co. eaten mh Qirocersccrevece 19 
Thompson Manufactu ng Co.,Cleveland, 19 
Berger Mfg. Co., Canton, O...........csccessseees 
Holton Iron Roofing Co., New Lisbon, O 19 
Eberts Bros., Detroit, Mich............0000..0-0+ 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 13 
PE or Norton & Co., Cleveland... RS. 





Outhwaite & Co., Cleveland...... oon 33 
Condit-Fuller Co., Cleveland, O............000. 13 
Pickands, Mather & Co., Cleveland....13 & 16 
H.N. Hill & Co., Cleveland...............00. eacoee 23 
Pe SEE 13 
Cleveland Iron Mining Co., Cleveland...... 13 

Lathes— 
H. L. Shepard, Cincinnati, O............ eccceces 12 
Manufacturing Sites— 
CUS. BD, PG, POs Wihvccssasecevcssccsces 17 
John A. Wood & Son, Pittsburgh, Pa........ 16 


Mining Machinery— 
bet sae & Lane Machine Co., 





Akron, O.. 14 
*Copeland & Bacon, New York................. 10 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
ron, O...... 16 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland...... weeees 
Garvin Machine Co., New York.... 
C. H. Presley, Cleveland, O..... ......... 


Oil Fuel Process— 






Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patents— 

Wm. M. Monroe, Cleveland.................se00+ 14 


*Thos P. Simpson, Washington, D. C........ — 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 


Rumsey & Co., Seneca Falls, N. Y............ 18 

Van Duzen & Tift, Cincinnati, O............... I 
Printing Inks— 

Ault & Wiborg, Cincinnati, O................. II 
Paint— 

Iron Clad Paint Co., Cleveland, O.............. 12 

Akron Chemical Co , Akron O.. .........se000. II 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
Chiacgo, Ill 19 
Pulleys— 
Ohio Pu ley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... = 
Packing— 
Sensible Packing Co., Chicago, IIl............ 9 
Pipe Fittings— 
Isaac B. Potts Pipe Fitings Co. Columbus, 
oO 





Punches and Shears— 
Long & Allstatter Co., Hamilton, O......... 12 
Rolls and Pivions— 
Totten & Hogg Iron & Steel Foundry 
Co, RCO TIE IN, Bi Ricccsceccecoscocssensccessscnceses z0 
Railroads— 
Time Tables, Etc 
Railway Supplies— 
Bowler & Co., Cleveland..............:ssccseceseeees 12 
Cleveland City Forge & Iron Co., Cleve- 
land saeeeeusneaebennanese 20 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 
Peter Gerlach & Co., Cleveland................. II 
Saw Mills— 
*Enterprise Mfg. Co., Columbiana, O...... — 
Shafting— 


Fitzsimons & Co., Cleveland.............. 
*Brightman Machine Co,, Cleveland 


Shapers— 











*J. Steptoe & Co., Cincinnati, O......... .... 29 
Second-Hand Machinery— 
D. K. Norton & Son., Cincinnati, O........... 16 


Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 18 
Detroit Heating & Lighting Co., Detroit, 
TUDOR scsi cccsseccabacnduh sécsantssnscsssveqsndooconsvesssesie 10 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn........... Gsemtinate 12 


Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland................. 16 
F. A. Sackman, Cleveland, O.................06+ 14 
Sheet Iron— 
Cleveland Rolling Mill Co., Merstenad 3 
Cambridge Iron & Stcel Co.,Cambridge,O 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
Pa 19 





Sheet Steel— 


Standard Iron Co., Bridgeport... ......__ 19 
Cambridge Iron & Steel Co.,Cambridge, O 13 





Stampers of Sheet Metal— 

Avery Stamping Co,, Cleveland........000s+00+ 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 
Stove Pipe Crimpers— 

Acme Manufacturing Co., Springfield, O.. 11 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland..............++ 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 








Water Gas Furnaces— 
W.S. Hutchinson, Chicago, I11.................. 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 
*F. Powell & Co., Toledo, O........ eococeesoooccoes 20 


Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O...........0.s0000 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 


sa pecsncndies otigmibbdhenilanslaieasanibecabineeenceentessots ses 17 11 
Egan & Co., Cincinnati, O............cccssssereees 19 
G. H. Scanlan & Co., Portland, Me........-... 16 
*Battle Creek Machinery Co., Battle 


IE, Far eiankacik ec cca chs cevin \enccdtitneseseviasseents — 








A GREAT BARGAIN in second-hand Plan- 
ing Mill Mach:nery, Engine, Boilers, 
shafting, etc. A complete outfit at one-half 
its value. L.S. COLBURN, Agent, 87 Prospect 
St., Cleveland, O. 


FREE 


Manufacturing Sites" 


On the Monongahela River. A fine tract ot 
land on the bank of the river, 18 miles from 
Pittsburgh, 4 miles from M Keesport, nea: 
the natuaal gas mains from the  Beliver- 
non field to Pittsburgh The Mononga 
hela branch of the Pennsylvania Railroad 
runs through the tract, and it is all available 
for manutacturing and residence purposes. 
A large section of this tract will be donated 
to any large manufacturing concern that wil 
locate there. Investigation desired. 
McCUNE & COULTER, 98 Fourth Av., 
or JOHN A. WOOD & SON, 86 “ater St., 
PiTTSBURGH, Pa 








SECOND-HAND MACHINERY. 
E 







NO. NGINES, 

12—35 hh. p. Richmond Machine Works ...........€300 
33—f0 to 70h. p. Horizontal Side Crank... 400 
49-50 to60h. p. Horizontal..... oe 400 


81—10 to 12 h. p. Side Crank .. mm 
1M—150 to 00h. p. Horizontal 700 





1s4—HO h. p. Balanced Side Crank............cccccssses 400 
é&—l4 h. p. Self Contained Side Crank............ 125 
197-10 h. p. Balanced Side Crank.....cccccccccsccssee 100 | 
SOE 2) Th. DW. COMGRE TRIE 6 ccsiccceccseccnseccecscuissosnccce 240 | 
ST 2D Th. PD. CenterP Crawk . ccocccocsocercvccsccecsonesccese 240 
208—20 h. p. Center Crank « 240 
2W—12h. p. Center Crank 160 
210-16 h. p. Center Crank 200 
211-16 h. p. Center Crank 200 
23—2h. p. Center Crank... 240 
204—20 h. p. Center Crank........ ...00. + 240 
205—20 hh. p. Center Crank..... soseccveeecevecooecesocosees 240 
G20 Th. D.. COMBE CLADE, scccccicsnsseressoscasceoscaneics 240 








. Tubular, 2-flue, 
5 ee eon 27 
2 75h. p. Steel Horizontal Tubular, 
199-0 h. p 
MOUNTED PORTABLE OUTFITS, 


192-16 h. p. Portableon High Wheels 


114—25 h. p. Portable Ens 


135—25 hh. p. Portable E 
154-10 h. p. Portable Engine and Boiler, 
I5s—12h. p. Portable E 





’ 5 
8-10 h. p. Vertical Boiler and Engine, Base 300 


Portable Locomotive Style Boilers. 
48—10h. p. Portable Fire Box, skids... 








133—18 h. p. Fire Box, 225 
1538-25 h. p. Fire Box, bse 300 
191-10 h. p. Fire Box, " 140 
200-20 h. p. Fire Box, wheels... 275 

6-35 h. p. Fire Box, skids... 300 
78-15 h. p. Fire Box. ee seece 225 
83-60 h. p. Fire Box, pid 500 
48—10h.p. Fire Box, Sua wea 140 
113—18 h. p. Fire Box, Ot concinannabeas 
101-25 h. p. Fire Box, S isuapnals 3000 
116-16 h. p. Portable: pT 225 
165—12 h: p: Fire Box, mae Se 

VERTICAL BOILERS, 

25—15 hh. DP. Single Flue. ccccscocccsocseccessovescces 1% 
I38—10 h. p. Single Flue. .......ccccsessseeees sereeesnamad 
134—15 h. p. Steel Vertical Submerged Tube... 175 


J.&8. Graham Single Surfacer and Matcher 400 
Adams 6-Saw Gan : 85 
ew ** Scientific’ 
Seed Oil Cake 









175 


All sizes 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Lron and Ore. 


CKANDS, MATHER & CoO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











Foundries. 


i yas & CO., Car Wheels, Patent Chilled 
Frogs, and ali kinds ofcasting. 9 Winter. 











Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 





Tire 








Machinists’ Supplies. 


| er ee | & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


le oe J. H. & CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


WY "Seceitee ed & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























26 inch Band Saw, a a 


3° inch Band Saw, - = = 85 00 
36 inch Band Saw, - 28 6« © “385 oo 
Planer Planes 24x9, - - - = 120 00 
Planer Planes 18x54, - - - = §§ 00 
1zinch Buzz Planer, - - - - 85 00 
Jig Saw, 6 saws, - . - - - 65 00 
Iron Saw Bench, 3 saws, - - - 00 

Other machines in proportion. All of our 


machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts 
etc., before buying. 
G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 

Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtaining good, sound, clean c stings, and 





giving detaileddescriptionform» ing moulds 
requiring skill and experience. 
Alsocontaining a practicaltre ise upon the 


co istruction of cranes and cupe.as, and the 
m:Iting of iron and scrap steel in iron 
f undries. Either of the above books will be 
s ‘nt by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
CLEVELAND, oO. 





QUINTON 4, 
-ELECTROTYPE- 


FOUNDRY: > 
® TELEPHONE 2139 
8229 SHERIFF ST.c 








THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Co. 


CLEVELAND, O. 


Price, 2$ per pound for Aluminum containe} 
in an alloy with copper, and $1.60 per pout! 
when alloyed wita iron, the same being sub 
ject t o analysis. 


MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Silve 
Bronze. Heavy Castings a Specialty. 








HRS a 


DR LRIM SM MARIE 
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Do Not Buy 





Wood Cutting 
Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 


GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A6x 7 inch 
Engine, now running 100 feet of shafting. 


















Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 


information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 








CE yettNON 


THE [MANUFACTURES AND PRODUCTS 
OF THE UNITED STATES, 

gompnises EveryArticle made inthis 
try -Indexed and Gassified — and 

under each article the names and addresses 


THE BEST MANUFACTURERS. 
@mplete in One Royal Octavo Vol. of over 1000p. 
Frice inGoth,$5. in Leather,$7. 


te taners EAM penal cs ae 
Sina ines an 
. Invaluable as. statistical work. 


- Orders received at office of this Paper - 
$622060666460606006006006060060668 


TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 





Arri Depart. 
paoseoe ts 8am *8 25am 


N. Y. & Pitts. Express 

Fast N. Y. & Pitts. Express*io 55 a m coopm 
Mahoning Accommio......... qoam 
Pittsburgh Expresz............ [625 pm 
Youngstown Local............. am 

Mahon’g div. & Pitts Local *11 40am 


Mahoning Val. Accom........ 
Pittsburgh Express............ 


*Daily. {Da 
cept Monday. 
Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 &. m.., 3:00 p. m. 

Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 

Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 

Bedford—6:50 a. m., II:10 @. m., 1:30 p. m., 3:00 
P. M1., 4:40 p. m., 45:45 P. M., 6:20 p. m. 10:35 


p. 
Newburgh—6:15 a. M., 6:50 &. M., II:10 @. m., 1.30 
P. M., 3:00 p. m., 4:40 p. m., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 @. m., 10:30 &. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 7 10:30 @.M1., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 
Depart. Arrive. 


430pm 
I20pm Il iopm 


UTED vicsessssces CPD ME, sccescitees 
ily,except Sunday. [Daily ex- 


Valley Junction Mail.........*7 25am *630pm 
Marietta Express............... *I111sam *245pm 
Bal'o. & Wash. ress.... *4 30pm *I0 25am 
Cleve. and Canton ress t630pm {815am 


*Daily. Daily, except Sunday. 





J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 
From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveiand & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am|ds25am 
more, Washington, Phil- Iispm| 1250pm 
adelphia and New York.) dir 1opm| 635pm 
745am/ Iz5sopm 
Wheeling and Bellaire. 115pm) 635pm 
PLE 20: BAI ciccoscsepeorese 
Alliance Accom............. 325 pm| ro1oam 
Ravenna Accom............. 5Soopm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernonaPan Handle Route 


Cleveland & Pittsburgh R. R. 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 

j and the East. 
The shortest anc 
quickest Route to Pitts. 
a. Washington anc 











Baltimore & the South 
east. 
New Central Depot So. Water St. and Viaduct. 
Depart. 
No. 62, A modation t 605 am 
No. 72, New York & Pitts. Express....7 8 10a m 
No. 70, Pittsburgh Accom...........0.-s0+ *I1 25am 
No. 64, New York & Pitts. Limited...* 2 50pm 
No. 6, Mantua Accommo.............000+. bg 4 20pm 
we te oy } . aa t oo pm 
No. 68, New York & Pitts. Ex............ I1copm 
Arrive. 


No. 61, N. Y. & Pittsburgh Express...} 5 15a ™ 





No. 71, Youngstown Accom....... *715am 
No. 65, New York & Pitts. Lim... 55am 
No. 67, Pittsburgh Accom...... *12 45pm 
No. 73, Leavitssburgh Local....... .* 21I0pm 
No. 63, New York & Pitts. Ex............ *650pm 
No, 75, Mantua AcCOM........ccccccceeseeees *720pm 
No. 69, Youngstown Express............. t910pm 


*Daily. tDaily, except Sunday. 
Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Su 01 
street, and at t N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TuckRrR, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 mues sHorter sETwEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

22 wmILEs SHORTER AND Quicker DOD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. RB. 


For sale by all Agents of connecting lines, 
Hast, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk, Agt. 


FORT WAYNE, IND. 











For Cuyahoga Falls, } 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus. Xe- 
nia, Dayton, Cincinna- 
ti. Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus 


Depart. | Arrive. 


| 8ooami/d 7 coam 
d8c00pm| 540pm 


1ispm 


For Cuyahoga Falls, 
Akron, Orrville, Chica- , 
go, and all pointsin the 
West and Northwest. 


800am 
325 pm 











Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—aND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLar, 
Traffic Manager. 


Jas. M. Hatt, 
Gen’! Pass. Agent. 





C LI bP SS E, AUST & CLARK 


OPRIETORS 


PLECTROTYPE 


Beek NCRAVING'CO. 


EVELAN 











d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 





—=-TiE—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A.T. WIKOFF, w. K. 


RICHARDS, 
Pres, and Gen. Mgr. G. P.& T. A. 





PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 








E. HOLBROOK, CLaRxK, 
Gen’! Supt., G.P.&T.A. 
Pittsburgh, Pa. 
EES 





SCIOTO VALLEY 


RAILWAY. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 

J. Rosreson, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt. 


“Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Association of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the SouTn, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed «ll 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
c'fic Slope, but hee isa vast country 
with the best climate in the worid, 
with conditions of health which are 
absolutely unparalieled—with vast 
forests untouched, with enormous 
véins of coal and iron which yet 
have not known anything beyond 
their original conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for I do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Cevelop. 
ment.”’ 


Go to Virginia— 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM.BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washington, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DELAWARE MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For all information, reference book 
mineral maps, etc., apply at Agencies 
Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna, Ave., Washington. 
67 East State St., Columbus, O. 





General Offices, ROANOKE, VA. 



















































Tee Iron Trappe Revirw. 


THE BRIGHTMAN STOKER is tueBEST [i 


en =O) be 2 ee OO On Sen) ee a ee ce | 
nlboameee THE GH I MAN SIOKR ECO oe een ee 


Centrifugal, Rotary and Piston Power Pumps, and FE 
House Pumps. [ 
OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. é Pl 


@@ Send for Illustrated Catalogue. E | Cz 


RUMSEY & COMPANY, cimrtep.) Fi 



















New York City Office: i6 Dey Street. Factories: Seneca Falis, N. Y. 





Bt 
ACENCIES. Regulators for Steam, Water, 
Air, and Pump Pressure. Sp 
NEW YORK, 109 Liberty street. STEAM TRAPS, RETURN TRAPS, A 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULATORS, x 
SEPARATORS, — 


MINNEAPOLIS, 210 South Third st. 


CHICAGO, 2.8 Lake st, and other ‘pecialties for the economical 


use of steam. Manufactured by 
THE CURTIS REGULATOR CO. 
865 Beverly Street, Boston. 


J OKINNER ENGINE CO.ERIEPA. | 
we N OVER3400 INUSE. | 





LL 3 CURTIS 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTOR ENCINE, 
The Hamilton mae Furnace Engine. 























Kanuacturers of PORTABLEMSTATIONAR! 


ENGINES*BOILERS | 


SEND FOR CATALOGUELE. 
B NEW YORK and NEW ENGLAND OFFICE: 
C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 


\e™ 
a 
—_ 














Hydraulic Cranes and Accumulators. 
S@@” Heavy special machinery generally. Send for illustrated catalorue. 
Upright and Horizontal, Stati 
ST EAM E N G i N ES, any, ortable and Semi ‘Portable 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, . a SPRINGFIELD, O. 


















FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS JAADE FOR COMPLETE 
ENGINES S ALWAYS uh Srock. = 
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EE ny OY Een GIN Eu: ne Ean. 3 io 
a THE INSTANTANEOUS 
A WATER HEATING 00. Os ( : 

210 Mlinois St., CHICAGO, ILL. basi 

mitt Manufacturers of the 6s T 
DOUGLAS & ACME 

Instantaneous Water Heater, Ee, 











For Baths and Domestic purposes. 


Used with Gas or Gasoline. 
THE BATH SHOULD NOT BE NEGLECTED. 
- -. No Home Can Be 







Bwnown to the Arts. 


(= POWDER, FUSE, CAPS, 
Electric Mining ‘Goods 






Ripley, _ gee 









AND ALL TOOLS FOR STUMP BLASTING 
Complete ne Y HERCULES POWDER COMPANY 
NY. 
AN NIHILATOR, 40 Prospect Street, Cleveland, Ob 





Without One. 





J, WW, Ww" 1.ARD. Wauage*,/ 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. . 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Wo-kers. 








SQ) DSSS Builders of the Largest Line of Late Improved 


WOOD-WORKIN 
MACHINERY 


IN THE UNITED STATES. 


NOS. 251 to 271 WEST FRONT STREET, 
Tre EGAN (Gowran, cmc 


Send for Catalogue and Prices, 








Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steel isr 
rolled and box 
annealed, wel] 

ainted on 

oth sides 
he oa the re 
buildings. i 
asy pat en- aa Linseed 


sYKus rROW @ STEEL ROOFING co., 
or Cireutar and Price List, NILES, O., and CHICAGO, ILL. 


and mention this paper. 


SYKES’ 















Saknlent nt 2 fF 8 8 8 eee ee oo 








OR Steep ok FLAT SURFACE vse 2 % 
SS GUM ‘ROOFING 
THE GUM ELASTIC ROOFING 


S ABSOLUTELY NON-COMBUSTIBLE. If printed it 1s Guaranteed to last 10 year’, 
Costs only $2.00 per 100 square feet. Strongly endorsed by New York Board of Un- 
derwriters. Just the article for the South. Send stamp for circulars, samples and particulars, 


GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 
\ T F ; | 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove chis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
WORKS: OFFICE 
CHESTER, PA. 407 LIBRARY ST., PHIADELPHIA, PA, 





FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
sition, or for any service whatever. 





“Treated” COTTON, Rubber Lined. 


Fire and Mill Hose: 


Eabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 





4 A — 


_— 


. E R S "Malone Boke R WORKS 
: i ee ee. £ Pias Fup; iNTES 
L het pit ‘Thea lens erty 


) i wi Tp, ING MILL WORK. 7 
! W™B.POLLOCK &CO.youNcs TOWN. 0. 
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GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@'Send for circular and price list No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M'P’G CO., Cleveland, 0. 


The BERGER MANUFACTURING COMPANY, CANTON, O. 


x make arrange- 
{Rolle | | WEN PERGERS | TT inents tor Ror. 
we Eh, Kataa l ING until you 
f I 1 | ROOFING have seen ours. 

| Hl meEEEenS t | xcels all other Metal Roofs. 
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CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manutacturers of 


ee — 


Plain, Rolled, Crimped 
mage. Corrugated and Beaa- 
os oofing, Siding and Ceil- 
ng. 

PURE STEEL A SPECIALTY 


ea Send for Descriptive 
Catalogue. 








SAVE YOUR MONEY BY USING 


(PEERLESS.) 


(HERCULES.) —THE— 





Isaac B. Potts Pipe Fittings. 
Consisting of Ells, Tees an‘ Crosses, and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder. For sale by the ISAAC B, POTTS PIP I 5 
North High Street, Columbus, Q, J Se ee ee 








Otto Gases Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Ziiisdelphia. 


Horizontal OTTO Gas Engines. 
Vertical Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OFTo Gas Engine Dynamos. 


SIZES: 1, 2,4, 7 10, 15, 26 AND 60 HORSE-POWER. 




































20 (em Iron Traps Review. 








SOI. ESL. L.’Ss 


PATENT LIMB-EXTRACTING 


Heater and Filter 


COMBINED, 


I sthe only lime-extracting Heater that will im scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves of 
a No. 5 Heater at work on o'dinary lime-water when the door 
was removed af.er the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell’ & Bierce Mfg. Co., 


DAYTON, OHIO. 


J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


SHAPERS. 


Send for Latest Illustrated Catalogue. .: 








Cleveland Wheelbarrow & Truck Co.; 
CLEVELAND, OHIO, 


Manufacturers of 


IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs 





OLD 
1874. 






“= 


som ron cmsocos. Cop, Lake & Kirtland Sts, 


Stes 


‘Cleveland. 


2. DETROITsteet recite Bice. 


S) HALF THE COST of hoisting saved 
miey to Machinists, Builders, Contrsctors 
ff andOTHERS. Admitted to be the 
greatest improvement EVER made 
in Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 











__ WRITE FOR DISCOUNTS. 


7 








Khe Eart or Detroit 
Emery Corundum Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, Ill., or Box 84, Columbus, O. 
a@rN. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: _ 

“The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—teing per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 Ibs. to 99 lbs., the 
proportion of water forced to steam used rises steadily, ff 
while the duty or work and the efficiency as a woiler feeder 
undulate—the efficiency of 99% per cent. as recorded in 
table XIV being a phenomenal result.” 


PENBERTHY INJECTOR CO., I17 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 








tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 41 South Water Street, CLEVELAND, 0. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- — J 
iacture, and dealers, even in small towns; find it profitable to carry a stock tosell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHnio. 


Awarded the CRAND PRIZE at the Paris Exhibition. 





Vy | 
D STATES, SCOTLAND, FRANCE;GERMANY & AUSTRI 


Pittsburgh Office: 20% Lewis Block - 





FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manutacturers. 
Correspondence solicited. 


—FOR-— 


MINES, RAILROADS, ~~ — 
and Macadam. |< == 


Manufacturers of Sand avd Chill Rolls and Blooming Mills 
and General R. ling Mill Machinery, = 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa. 




















REYNOLDS BROS., TOLEDO 


Hard Cat Files WIRE 4 IRON WORKS, 


133 & 135 N. Water St, 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
ant. Send for price 

t. 


Wire and Iron Window Guards, 





Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 











Roof Cresting, 


Stable Fixtures, 
And Builders’ Wire and Iron Work of every 








Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


W..S. HUTOHINSON. 325 Dearborn-st., Chicago. 





ded [10% pus pedmys A 
‘AVHS ONIGNVLS GussHud 


Jobbers of all kinds of 
Roofing Materials. 
“ONIJOOU NOU! 








FITZSIMONS & CO. IRON 


COL Rene 
STEEL 








mRawy SHAFTING 


CLEVELAND, OHIO. 
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